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(54) PIXEL CIRCUrr, DISPLAY DEVICE AND ELECTRONIC EQUIPMEWT HAVING CURRENT- 
DRIVei UGHT-EMITTING DEVICE 

(57) A display apparatus (100) is provided with a 

current driving type li^-emitting device (224) and a no. 3 

driving device (223) for controlling a driving currentf low- 
ing through the light-emitting device for each pixel. The 
display apparatus comprises power source units (13, 
14) for supplying pcwer for causing a driving current to 
f kMv via the driving device to the light-emitting device via 
a power source wire and signal wire driving units (11. 
1 2) for si4)plying a data signal to the driving device via 
signal wires (131. 132). In additk>n. voHage adjusting 
units ( 1 6-23) adjust a voltage from a power source from 
the power source units or a cfata signal from the signal 
wire driving unitsothataquantrty of current of a driving 
current flowing through the light-emitting devk;e in such 
a manner that, when a ctela signal of a predetermined 
voltage is supplied to the driving device via signal wires 
or a quantity of emitted light emitted from the fight-emit- 
ting device comes dose to a predetermined reference 
valua 
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Description 

Technical Field 

[00011 The present invention relates to a pixel circuit s 
which has a cunent driving type light-emitting device 
such as an organic electroluminescent device (hereinaf- 
ter, called "organic EL device") and a driving device 
such as a thin film transistor for driving the current driv- 
ing type light-emitting device. The present invention io 
also relates to a dteplay apparatus having pixels, each 
pixel being pravkJed with such a pixel circuit, and further 
to an electronic apparatus havir)g the same. In particu- 
lar, the present invention coricems a driving drcuit, as 
well as a display apparatus, capat)le of conrpensating is 
for deterioration with time of tfie current driving type 
light-emitting device and the driving device, as weD as to 
an electronic device incorporating such a driving circuit 
and a display apparatus. 

20 

BqckqrounplArt 

[0002] As an example of such a display apparatus, a 
display apparatus of the type using a Thin Film Transis- 
tor (hereinafter abbreviated as a TFT) for driving a cur- 2s 
rent driving type light-emitting device such as an 
organic EL device as a driving device is configured as 
will be described. That is, a data signal and a scanning 
signal, each conesponding to an image to be displayed, 
are respectively siipplied to a signal line and a scanning 30 
line provided in a d^play region from a scanning line 
driving circuit and a signal line driving circuit. On the 
other hand, a voHage is applied between a pixel elec- 
trode and an opposing electrode at each pixel through a 
driving TFT provided for each of a plurality of matrix pix- 3S 
els in adisplay region from a common electrode driving 
cirait and an opposing electrode driving circuit Then, a 
current flowing through a current driving type light-emit- 
ting device arranged t}etween the pixel electrode and 
the opposing electrode is controlled by the TFT for driv- 40 
ing each peel in accordance with a data signal voltage 
supplied from the signal line at the same time as a scan- 
ning signal is supplied from the scanning line. 
[0003] More specifically, for example, a switching TFT 
is provided lor each pixel for sifDplying a data signal 4S 
from the signal Ene to a gate of the driving TFT through 
a source arxi a drain when a scanning signal is supplied 
from the scanning line to tfie gata The conductance 
between the source and the drain of the driving TFT is 
controlled (changed) according to a voltage O a, a gate so 
voltage) of a data signal sifipfied to the gate. At this 
time, the gate voltage is retained for a longer time than 
the period that the data signal is supplied by a retention 
capacitor connected to the gate. In addition, a driving 
current is supplied to an organic EL device, eta through ss 
tfm source and the drain wfK)se conductance is thus 
controlled, thereby driving the organic EL device in 
accordance with a driving current 



[9004] Especially, the organic EL device equipped 
with the driving TFT described above is considered 
promfeing as a current control type light-emitting device 
(hereinafter, descrtoed as TFT-OELD^ for realizing a 
display panel featuring a targe size, higfdy resolution, a 
wide viewing angle, and low power consurrption. 

Disclosure of the Invention 

[P005] However, for a current driving type light-emit- 
ting device such as an organic EL device, a driving cur- 
rent flows through the inside of the device, so that 
deterioration over time occurs irrespective of scale. For 
example, with respect to the aganic EL device, it has 
been reported tfiat significant deterioration over time 
occurs. (Refer to Jpn. J. Appl. Phys., 34, LB24 (1995)). 
TTie deterioration of the organic EL device over time is 
broadly classified into two types. One of them is a 
reduction in current against a voltage applied to the 
organic EL device. TTie other is a reduction in a quantity 
of emitted light against a given voltage applied to the 
organic EL device or a current flowing theretfvough. 
Adcfitionally, the degree of deterioration over time varies 
among each organic EL device. Further, for a TFT- 
OELD, the TFT deteriorates over time because of a cur- 
rent flowing through the TFT as a driving devica For this 
reason, in a cfisplay apparatus errploying the TFT- 
OELD, a problem of deterioration in Image quality arises 
when the organic EL device or the driving TFT deterio- 
rates over time. That is, deterioration in current 
decrease or a quantity of emitted light decrease leads to 
degradation of screen luminance, while variation in 
these deaeases cause screen irregularities. Especially, 
these kinds of deterioration occur depending upon lumi- 
nescence characteristics of the organic EL device dur- 
ing manufacture, variations in cunrent-'voltage 
characteristics or threshold characteristics of the driving 
TFT or history of display patterns, and so forth, thus 
resulting in deterioration in saeen quality of an entire 
display apparatus, and screen irregularities. 
[P006] In this connection, Japanese Patent Publica- 
tion No 05-01 9234 discloses a conventional art that an 
EL device is used as a rear light source (backfight) of a 
liquid crystal display panel to thereby detect the lumi- 
nance of the EL device in such a manner that the lurri- 
nance of an entire Gquid crystal cfisplay panel lightened 
from the rear by the EL device does not deaease, 
thereby correcting for deterioration of the rear light 
source. However, the conventional art relates to an 
entire liquid crystal display panel, and an EL device is 
not provided for each pixel as a display device, and is 
used merely as a rear light source. Therefore, the con- 
ventior^ art substantially cfiffers from the present inven- 
tion in its applicability. Additionally, the conventional art 
does not suggest an effective technology for correcting 
deterioration over time descrfoed atxive in a display 
apparatus having each pixel equipped with a cunent 
driving type light-emitting device such as an organic EL 
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device. Furthermore, the technical problems of increas- 
ing the longey^ of a cSsplay apparatus or imprcvlng the 
display quality t>y correcting for deterioration over time 
in a driving TFT or a cun-ent drivifYg type light-emitting 
device in a display apparatus equipped with a current 5 
driving light-emitting device at each pixel is not recog- 
nized b^een and by those skilled in the art 
[0007] In view of the atx]ve<lescrit>ed problems, to 
solve the technical problems descnbed above, rt is an 
object of the present invention to provide a pixel circuit 10 
a display apparatus and an electronic apparatus 
equipped with a cunrent driving type light-emitting 
device which is capable of reducing degradation of 
saeen luminance or saeen irregularities by appropri- 
ately correcting for d^erioration over time when deteri- is 
oration over time causes a reduced current or a reduced 
quantity of emitted Eght or dispersion of deterioFation 
over time in a current driving light-enntting device . 

(1) To solve the problems descri>ed above, the 20 
present invention provides a first (fisplay apparatus 
comprising: a current driving type light-emitting 
device provided lor each pixel; a driving device pro- 
vided for each the pixel, for controlling a driving cur- 
rent flowing to the light-emitting device according to 2s 
a voltage of a data signal; a power source unit for 
supplying power source through a power wire to 
cause the driving current to flow through fhe light- 
emitting device via the driving device; a signal wire 
drivirtg unit for supplying the data signal to tfie driv- 30 
Ing device through a signal wire; and a voltage 
acQusting unit fa adjusting at least one of the power 
source voltage of the power source i^it and the 
data signal at the signal wire driving unit in such a 
manner that when a data signal of a predetermined 3s 
voltage is supplied to tfie driving device through the 
signal wire, at least one of a quantity of driving cur- 
rent flowing and a quantity of light emitted by the 
light-emitting device approaches a predetermined 
reference valua 40 

In the first display apparatus as defined above, 
a driving current flows to the light-emitting device 
via the driving device, as the power source is sip- 
ptied from the power source unit whOe the driving 
device is sif)plied with a data signal from the signal 4s 
wire driving unit via a signal wira The driving cur- 
rent flowing through the Gght-emitting device is con- 
trolled tvjf the driving device in accordance with a 
voltage of the data sicpial. As a consequence, the 
current driving type Bght-emrtting device emits light so 
by the driving current, in accordance with a voltage 
of the data signal. When a data signal of a predeter- 
mined voltage is suppGed to tfte driving device 
through the signal line In, for example, a norvcfis- 
play period, the voltage aciQusting unit serves to ss 
coTTtrol at least one of the power source ventage at 
the power source unit and the voltage of the data 
signal at the signal wire driving unit, in such a man- 



ner that a quantity of driving current flowing through 
the light-emitting device or a quantity of light emit- 
ted from the light-emitting device approaches a pre- 
determined r^erence value( i.a, a reference 
current or a reference light quantity). 

HerK^e, even if a Ggfit-emitting device or a driv- 
ing cunrent is impeded as a result of deterioration 
over time of the light-emittTng device or the driving 
device which causes increase in a resistance of the 
Kght-emitting device or the driving device, a quantity 
of driving cunrent or a quantity of light emitted in the 
conesponding light-emitting device is maintained 
sutjstantially constant. Thus, any decrease in the 
quantity of driving current or the quantity of emitted 
Bght attributable to deterioration over time of the 
Gght-emitting device or the driving device, can be 
appropriately compensated for by carrying out volt- 
age adjustment 

Further, even if there are variations in current- 
voltage characteristk^s or current-light emitting 
characteristics of the Gght-emitting device or the 
driving device annng a plurality of pixels, the quan- 
tity of driving current or tfie quantity of emitted light 
in the Ggfit-emitting device of the correspcMXIing plu- 
rality of pixels can t>e sut)stantialty equalized, if the 
voltage control by the voltage adjusting unit Is per- 
formed on independerrt pixels. That is to say. varia- 
tions of a quantity of driving current arxf a quantity 
of emitted light , attrftxJtable to the variations in the 
characteristics of the Gght-emitting device or the 
driving device, can effectively k)e corrected. 

Thus, according to the first display apparatus, 
in a (fisplay apparatus in wfiich the current driving 
type light-emitting device such as an organic EL 
device is driven by the driving device such as a thin 
f im transistor, a decrease in saeen luminance and 
saeen inregutarities caused t)y deterioration over 
time or variations in cfiaracteristics in each device 
can be reduced. 

(2) In one form of the first display apparatus, the 
driving device conrprises a tNn film transistor hav- 
ing a gate to which the data signal is supplied, and 
a source and a drain between which the driving cur- 
rent flows, a conductance between the source and 
the drain being controlled by a gate voltaga 

In this form of tfiis display apparatus, the con- 
ductance between the source and the drain is con- 
trolled (cfianged) in accordance with the data signal 
suppOed to the gate of the thin fOm trans^tor. It is 
therefore possible to control the driving current 
flowing through the source and the drain to the 
Gght-emitting device, in accordance with the voltage 
of the data signal. 

(3) In another form of the first display apparatus, the 
voltage adjusting unit comprises: a current measur- 
ing unit fa measuring a quantity of driving current 
when a data signal of the predetermined voltage is 
suppGed to the driving device: and a voltage control 
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unrt for adjusting at least one of the voltages such 
that the measured current approaches a predeter- 
mined reference current . 

In this form of this display apparatus, a quantity 
of driving current is measured by the current meas- s 
uring unit when the data signal of a predetermined 
voltage is supplied to the driving device. Addition- 
ally, the voltage of the data signal or the power 
source voltage of the driving current is adjusted t>y 
the voltage controDing unit in such a manner that 10 
the current thus measured comes dose to a prede- 
termined reference current 

Thus, et^en if a cbriving current is impeded as a 
result of detenoration ever time of the light-emitting 
device ot the driving device which causes an is 
increase in a resistance of the light-emitting device 
or the driving dance, a quantity of driving current in 
the corresponding light-emitting device is main- 
tained substantially constant F=urther, even if there 
are variations in current-voltage characteristics of 20 
the light-emitting device or the drivir^ device 
among a plurality of pixels, the quantity of driving 
current in the light-emitting device of the conre- 
sponding plurality of pixels can be maintained sub- 
stantially constant, if the voltage control of the data 25 
signal by the voltage acgusting mit is performed on 
independent pixels. 

(4) In still another form of the first display apparatus, 
the voltage adjusting unit comprises: a lig^-emit- 
ting measuring unit for measuring the quantity of 30 
the emitted Og^ at the time when a data signal of 
the predetermined voltage is supplied to the driving 
device; arxi a voltage corrtrol unit for adjusting at 
least one of the voltages such that the nteasured 
quantity of emitted light approaches the reference 3s 
quantity of emitted li£^. 

According to this form of this display apparatus, 
a quantity of light emitted from the light-emitting 
device obtained by supplying a data signal of a pre- 
determined voltage to the drivirig device is meas- 40 
ured by a emitted light quantity measuring unit A 
voltage of the data signal or power source voltage 
for driving current is controlled t)y the voltage con- 
trolh'rig unit in such a manner that the measured 
Bght quantity comes dose to the pred^emtinedref- 45 
erence light quantity. 

Thus, even if a Bght-emitting device is impeded 
as a result of deterioration over time of the light- 
emitting device or the drivir^ device which causes 
an increase in a resistance of the light-emitting 50 
device or the driving device, a quantity of fight emit- 
ted from the light-emitting device is maintained sub- 
stantially constant Further, even if there are 
variations in current-voHage characteristics or cur- 
rent-light emitting characteristics of the light-emit- 55 
ting device or the driving device among a plurality of 
pixels, the quantity of driving current in the light- 
emitting device of the corresponding plurality of pix- 



els can be maintained sul>stantially constant, if the 
voltage control of the data signal t>y the voltage 
adjusting unit is p^lbnmed on independent pixete. 

(5) In a further form of the first display apparatus, a 
controller is further provided for controlling the volt- 
age adjusting unit so as to adjust at least one of the 
voltages at a ncm-cfisplay period prior to a display 
period. 

In this form of tNs apparatus, the voltage of 
data signal or power source voltage for the driving 
current is controlled by the voltage adjusting unit 
under the control of a controller at a non^d^play 
period preceding a display period. As a result it is 
not necessary to occupy part of the display period 
for the purpose of measurement In addition, the 
voltage control operation is carried out by the volt- 
age adjusting unit without affecting the screen cfis- 
play at a display period. Additionally, often it is 
enough to carry out the adjusting operation by tfte 
voltage adjusting unit at each non-display period 
such as at power-ip. 

(6) To solve the technical problems descrfbed 
above, a second display apparatus in accordance 
with the present invention comprises: a cun-ent driv- 
ing type display light-emitting device provided for 
each pixel of a display region; a driving device pro- 
vided for each pixel, for controlling a driving current 
flowing to ttie display light-emitting device accord- 
ing to a voltage of a data signal; a power source unit 
for supplying a power source through a power wire 
to cause the driving current to flow to the display 
fight-emitting device via the driving device; a signal 
wire driving unit for supplying the data signal to the 
driving device through a signal wire; a current driv- 
ing type nrxxiitoring fight-emittir>g device provided in 
a monitoring region and driven by current in the 
same manner as the display light-emitting device; 
and a voltage adjusting unit for adjusting at least 
one of the power sif)ply of the power source unit 
and the data signal at the signal wire driving unit, in 
such a manner ttiat at least one of a quantity of driv- 
ing current flowing and a quantity of fight emitted by 
the monitoring fis^-errvtting device comes dose to 
a predetenmined reference value. 

In the second display apparati^ as defined 
above, a driving current flows to the display fight- 
emitting device via the driving device, as the power 
source is supplied from the power source unit, while 
tfte driving device is supplied with a data signal 
fipom the signal wire driving unit through the signal 
wire. The driving current flowing through the display 
fight-emitting device is controlled by the driving 
device in accordance with a voltage of the data sig- 
nal. As a consequence, the curent driving type cfis- 
play Bght-emitting device emits fight by the driving 
current in accordance with the voltage of the data 
signal. When a data signal of a predetermined volt- 
age is suf3pfied to the driving device through tfie 
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signal wire in, for exatvfAQ, a norvdisplay period, 
the vottage acjgusting unit serves to control at least 
one of the power source voltage of the power 
source iffitt and the voltage of the data signal at the 
signal wire driving unit in such a manner that a 5 
quantity of driving cun-ent f tawing through the cur- 
rent driving type monitoring light-emitting device, 
which is driven by current as in the case of the (fis- 
play light-emitting device, or a quantity of light emit- 
ted from the cunrent driving type monitoring light- w 
emitting device approaches a predetermined r^- 
ence value( i.e., a reference current or a refierence 
light quantity). 

The morutoring light-emitting device wfiich is 
provided in the monitoring region is driven by cur- is 
rent as in the case of the displ^ light-emitting 
device provided in the display region. It is therefore 
expected that the monitoring Bght-emitting device 
exiubits a tendency of deterioration over time sinv- 
lar to that exhibited by the display light-emitting 20 
devica 

Hence, even if a driving cunrent and a display 
ligfrt-emitting device are impeded as a result of 
deterioration over time of the dsplay light-emitting 
device or the driving device which causes increase ss 
in a resistance of the display light-emitting device or 
fhe driving device, a quantity of driving current or a 
quantity of light emitted in the corresponding moni- 
toring light-enriftting device is maintained substan- 
tially constant Thus, any decrease in a quantity of 30 
driving cunrent or a quantity of emitted light attribut- 
able to deterioration over time of the cfisplay light- 
emitting device or the driving device, can be appro- 
priately compensated for by carrying out the volt- 
age adjustment. 35 

Further, even if there are varations in current- 
voltage characteristics or cun^ent-light emitting 
characteristics of the light-emitting device or ttie 
driving device among a plurality of pixels, the quan- 
tity of driving current or the quantity of emitted light 40 
in ttie light-emitting device of the conresponcfing plu- 
rality of pixels can be substantially equaliyed, if the 
voltage control t>y ttie voltage acQusting unit is 
effected on independent pixels. That is to s^, vari- 
ations of the drivmg cun-ent and enrnttedlightquan- 46 
tity, attributable to ttie variations in ttie 
characteristics of the light-emitting device or ttte 
driving device, can effectively be corrected 

Thus, according to ttie second display appara- 
tus, in a display apparatus in which the cunrent driv- 50 
ing type light-emitting device such as an organic EL 
device is driven by the driving device such as a thin 
fOm transistor, a decrease in screen luminance and 
screen irregularities at each pixel caused by d^erh 
oration over time can be reduced. ss 
(7) In one form of ttie second dfeplay apparatus, ttie 
driving device comprises a ttun film transistor hav- 
ing a gate to which the data signal is SMpplied, and 



a source and a drain between which the driving cur- 
rent flews, a conductance between the source and 
the drain being controlled by a gate voltaga 

In this form of this display apparatus, when a 
data signal is supplied to ttie gate of ttie ttiin film 
transistor, the conductance between its source and 
drain is conttolled (changed) by a gate voltage. 
Accordingly, ttie driving cun-ent flowing through ttie 
cfisplay light-emitting device via its drain arxt source 
can be corttrolled in accordance witti the voltage of 
the data signal. 

(8) In another Ibmi of the second display apparatus, 
the vottage adjusting unit comprises: a current 
measuring unit for measiring a quantity of cunrent 
in the monitoring light-emitting device; and a vott- 
age control unit for ac^usbng at least one of ttie vott- 
ages such tfiat the measured current approaches a 
predetermined reference current value. 

According to this form of the display apparatus, 
a currerrt in the monitoring Dgftt-emttting device is 
measured t)y the current measuring unit A voltage 
of the data signal or a power source voltage of the 
driving current is corttrolled by the voHage control 
unit such that the measured current approaches a 
predetermined reference current 

Accordingly, even if a driving current is 
impeded as a resutt of deterioration over time of the 
light-emitting device or the driving device which 
causes an increase in a resistance of the light-emit- 
ting device and the driving device, a quantity of driv- 
ing currertt in the corresponding light-emitting 
device is mairrtained sut>stantially constant Fur- 
ther, even if there are variations in current-voltage 
characteristics in ttie Bght-emitting device or ttie 
driving device among a p)luFality of pixels, the quan- 
tity of driving current in the B^-emitting device of 
the corresponding plurality of pixels can be 8uk>- 
stantially equalized, if the voltage control is per- 
formed on independent pixels . 

(9) Accord ng to a further form of the second display 
apparatus, the voltage adjusting unit comprises: a 
fight-emitting measuring unit for measuring a quan- 
tity of fight emitted from the monitoring light-emit- 
ting device; and a vottage control unit for acQusting 
at least one of the vottages such ttiat the measured 
quantity of emitted fight approaches ttie reference 
quantity of emitted light 

According to ttiis form, the quantity of light 
emitted from the monitoring ligfrt-emitting device is 
measured by the light measuring unit and the volt- 
age of the data signal or the power source voltage 
for ttie driving current is controlled by ttie voltage 
control unit in such a manner that the measured 
fight quantity approaches a predetemruned refer- 
ence light quantity 

Accorcfingly, even if a light-emitting device is 
impeded as a resutt of deterioration over time of ttie 
fight-emitting device or the driving device which 
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causes an increase in a resistance of the light-enrut- 
ting device and the driving device, a quantity of tight 
emitted in the corresponding light-eniitting device is 
maintained sut^stantially constant Further, even if 
there are variations in current-voKage characteris- 5 
tics or current-light-emitting characteristics of the 
light-emitting device or the drivirtg device among a 
plurality of pixels, ttie quantity of driving current in 
the light-emitting device of the corresponding plu- 
rality of pixels can t)e sut>stantially equalized, ifthe 10 
voltage control of the data signal the voftage 
adjusting unit is performed on indeperxient pixels . 

(10) Afulherform of the second display apparatus 
further comprises: a controller lor controlling the 
voltage adjusting unit so ^ to adjust at least one of is 
the voltages at a non-display period prececGng a 
display period. 

According to this form of this display apparatus* 
the voltage control unit controls the voHage of the 
data signal or the power source voHage for the driv- 20 
ing current , under the control of a controller, in a 
nonKiisplay period preceding a display period. 
Therefore, the voltage control operation by the volt- 
age adjusting unit can be performed without affect- 
ing the image display which is displayed in the 2s 
display period. 

(11) In a further form of the second display appara- 
tus, the display fight-emitting device and the nrm- 
toring ligfit-emitting device are formed on a 
convnon sut)6trate. 30 

According to this form of this display apparatus, 
it is possible to expect similar tendency of deteriora- 
tion over time both on the display light-emitting 
device and the nrK>nitoring Dght-emitting device, by 
operating these light-emitting devices under tfie 3s 
same or simitar conditions. Thte enables a higNy 
accurate control of voltage acQustment on the dis- 
play fight emitting device, based on the current or 
light quantity on the monitoring light-emitting 
device. 40 

(12) In a still further form of the second display 
apparatus, the display light-emitting devfoe and the 
nrxHiitoring light-emitting device are formed in an 
identical process step. 

This form of the display apparatus offers an 4s 
advantage in that the production process does rxit 
necessitate any additional step which otherwise 
may be required for forming the monitoring light- 
emitting device. Further, it is rather easy to form the 
display light-emitting device and the nmiitoring so 
fight-enutting device with the same or similar char- 
acteristics and. hence, with the same or similar ten- 
dencies of deterioration over time. 

(13) In a yet further form of the second display 
apparati^ the power source unit provides a power ss 
source which supplies the driving current dim'ng a 
display period both to the display fight-emitting 
6&Ace and the monitoring light-emitting device. 



With this form, the display light-emitting device 
and the rTX)nitoring light-emitting device exhfoit sim- 
itar or the same tendencies of deterioration over 
time, since both these fight-emitting devices are 
suppKed with driving current during the display peri- 
ods 

(14) To solve the technical proUeiDs described 
above, the present invention provides a pixel circuit 
provided for each of a plurality of matrix pixels con- 
stituting a display region of a display apparatus hav- 
ing, at least a signal wire to be suppfied with a data 
signal and first and second feeder fines for supply- 
ing a driving current the pixel circuit comprising: a 
current driving type fi^-emitting device connected 
between the first and second feeder fines; a first 
thin fim transistor (current-controOing thin fibn tran- 
sistor) controlling the driving current flowing 
tfuough the light-emitting device via a source arxJ a 
drain connected t>etween the first arxJ second 
feeder lines in series to said light-emitting device in 
accordance with a voltage of said data signal sup- 
plied to a gate: and a driving cun-ent compensation 
device for increasing the driving current according 
to at least one of a decrease in a quantity of driving 
cun-ent and a decrease in a quantity of fight emitted 
from the light-emitting device. 

According to the pixel drcuit of the present 
invention, supplying power via first and second 
feeder lines causes a driving current to flow to the 
light-emitting device via the source and the drain of 
the first thin film transistor. Meanwhile, a data signal 
is suppfied to a gate of the first thin film transistor 
via the signal wire. In tfie meantime, a conductance 
between the source and the drain of the first thin 
f am transistor ts controlled (changed) by a gate volt- 
age, so that the driving current flowing to the light- 
emitting device is controlled according to the volt- 
age of the data signal. As a result, the current driv- 
ing type light-emitting device iOuminates in 
accordance with the voltage of the data signal. 
Additionally, the driving cunent flowing as 
descrfoed above is increased by the driving current 
conrpensatfon device in accordance with a 
decrease in quantity of driving current or quantity of 
fight emitted. 

Hence, even if the driving current or the fight- 
emitting device is impeded as a result of deteriora- 
tion over time of the light-emitting device or the first 
thin film transistor which cai^es an increase in a 
resstance of the light-emitting device or the first 
thin film transtetor. a quantity of driving cun-ent or a 
quantity of emitted light in the light-emitting device 
is maintained substantially constant 

Thatis. anydeaease in the quantity of driving 
current or the quantity of emitted fight caused by 
deterioration over time of the fight-emitting device 
or the first thin film transistor can automatically be 
corrected tyy an operation to irK:r6a&e the driving 
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current through, for exanple, a reduction in a restet- 
ance Elected by the driving current compensation 
device. 

Further, since the correction deserved atxive 
is ode separately for each of a plurality of pixels, s 
even if there are variations in current^voltage char- 
acteristics and current-light-emitting characteristics 
of the light-emitting device or the first thin film tran- 
sistor among a plurality of pixels, a quantity of driv- 
ing cunrent or a quantity of emitted Bght in the 10 
corresponding light-emitting device can be main- 
tained sut)stantialty constant. That is, any variation 
in tfie quantity of driving current or the quantity of 
emitted light caused by variation of characteristics 
of the light-emitting device or tfte first then film trarv is 
sistor can t>e automatically corrected. 

Asa result, according to the pixel circuit of the 
present invention, in a pixel circuit in which a cur- 
rent driving type light-emitting device such as an 
organic EL device is driven by a first thin film tran- 20 
sistor. a deaease in screen luminance or screen 
irregularities caused by deterioration over time or 
variations in cfiaracteristics in each d^ce can be 
reduced. 

(15) In one embodiment of the pixel circuit, tfie sig- 2s 
nal wire includes a signal line to be supplied with 
the data signal and a scanning line to t>e supplied 
with a scarming signal. In addition, the pixel circuit 
further comprises a second thin fflm transistor 
(switching thin film transistor) connected in such a 30 
manner that the data signal is supplied to a gate of 
the first thin fflm transistor via a drain and a source 
when the scanning signal is supplied to a gate. 
According to this entxxfiment. sufsplying a scarv 
ning signal to ttie gate of the second thin film tran- as 
sistor via a scanning line causes the source and 
drain of the second thin film transistor to be brought 
into conduction. In parallel therewith, supplying a 
data signal to the source or the drain of the second 
thin f3m transistor via the signal line causes the 40 
data signal to be si^spfied to the gate of the first thin 
film transistor via the soiree and the drain of the 
second thin film tranststa. 

(16) In another embodiment of the pixel circuit, the 
driving cunrent conrpensation device controls a 4S 
resistance t>etween the first feeder line and the sec- 
ond feeder line depending upon a relation between 

a voltage across tfte light-emitting ctevice and a 
quantity of the driving current 

According to tfiis embodiment, by acQusting a so 
resistance between the first feeder line and the sec- 
ond feeder line by the driving current compensation 
device depending upon a relationship between a 
voltage across the Bght-emitting device and a quan- 
tity of driving current, the driving current is 55 
increased to connpensate for a reduction of the 
same driving current 

(17) In tfie pixel circuit in wfvch the control is per- 



formed depending upon the relationship between a 
voltage and a current the arrangement may be 
such that an electric potential of the first feeder line 
is set to be higher than tfmt of the second feeder 
Rne. and tfie driving current compensation device 
includes a first correction thin film transistor of an n- 
channel type fiaving a gate connected to an elec- 
trode on the first feeder fine side of the light-emitting 
device and a source and a drain connected 
between the light-emitting device and the second 
feeder line in series to the light-emitting device. 

In this case, a resistance t>etween the first 
feeder line and the second feeder line is adjusted 
by the first correction thin film transistor of an n- 
channel type, so tfiat the driving cunrent is 
increased to compensate for a reductfon of the 
same driving cun-ent. 

(18) Altematively. in the pixel circuit in which the 
control is perfomned depending upon the relation- 
ship between a voltage and a current, the anange- 
ment may be such that an electric potential of the 
first feeder Rne is set to be lower than that of the 
second feeder line, and the driving cunrent compen- 
sation device includes a first correction thin fOm 
transistor of a p^^hannel type having a gate con- 
nected to an electrode on the first feeder line side of 
the light-emitting device arxJ a source and a drain 
connected t>etween the light-emitting device arvJ 
the second feeder line in series to the light-emitting 
devica 

In this case, a resistance between the first 
feeder line and the second feeder line is adjusted 
by the first correction thin fOm transistor of a p-chan- 
nel type, so tfiat tfie driving current is increased to 
oomp^isate for a reduction of the same driving cur- 
rent 

(19) Altematively. in the pixel circuit in which the 
control is performed deperxllng upon the relation- 
ship t)etween a voltage and a cunrent, the arrange- 
ment may be such tfiat an electric potential of tfie 
first feeder line is set to be high^ than that of the 
second feeder line, and the driving current compen- 
sation device includes a second correction thin fam 
transistor of a pcfiannel type having a gate con- 
nected to an electrode on the second feeder fine 
side of tfie light-emitting device and a source and a 
drain connected t>etween tfie light-emitting device 
and the second feeder line in series to the light- 
emitting devica 

In this case, a resistance t)etween tfie frst 
feeder line and tfie second feeder line is adjusted 
by the second correction thin fim transistor of a p- 
cfiannei type, so that the driving current is 
increased to compensate lor a reduction of the 
sane driving current 

(20) Alternatively, in the pixel circuit in which the 
control is performed depending upon the relation- 
ship between a voltage and a current, the arrange- 
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mem may be such that an electric potential of the 
first feeder line is set to be lower than that of the 
second feeder line, and the driving current compen- 
sation da^ includes a second correction thin film 
transistor of an n-channel type having a gate con- 5 
nected to an electrode on the second feeder line 
side of the light-emitting device and a source and a 
drain connected between the light-emitting device 
and the first feeder line in series to the light-envtting 
device. jq 

In this case, a resistance between the first 
feeder line and the second feeder Gne is adjusted 
by the second correction thin f Pm trartsistor of an n- 
channel type, so that the driving current is 
increased to compensate for a reductk>n of the is 
sane driving current 

(21) In a different embodiment of the pixel drcurt, a 
r^ention capacitor is further provided which is con- 
nected to a gate of said first thin fSm transistor, for 
retaining a gate voltage of the first thin film transts- 20 
tor. 

According to this embodiment ttie gate voltage 
of the first thin f Om trans^tor, after being sif)plied 
with a data signal, is retained by the retention 
capacitor. Accordingly, the driving current via the 25 
source and the drain of the first thin film transistor 
can f bw for longer time than the period of supplying 
of the data signal. 

(22) In the emtxxiiment in which the retention 
capacitor is furtfier provided, the anrangement ntay so 
t>e such that the driving current conrpensation 
device corrtrols a resistance between either of said 
first or secorvi feeder lines and the reterrtion capac- 
itor, depending on a relationship between a voltage 
across the light-emitting device and the driving cur- 3S 
rent. 

According to the embodiment a resistance 
between the first or the second feeder and the 
retention capacitor is controlled kyy the driving cur- 
rent compensation device depending upon a rela- 40 
tionship between a voltage across the light-enritting 
device and a quantity of a driving current there 
increasing the driving current to corrpensate for a 
reduction of the same driving current 

(23) In the embodiment employing the control of a 4s 
resistance between a feeder line and the retention 
capacitor, the anrangement may be such that an 
electric potential of the first feeder line is set to be 
higher than that of the second feeder line, and the 
driving current compensation device includes a so 
tNrd conrection thin fttm transistor of the same 
charviel type n or p as the first tftin film transistor, 
having a gate connected to an electrode on the first 
feeder tine side of the EghtHemitting device and a 
source and a drain connected between the reten- ss 
tion capacitor and the first feeder lina 

With this an^ngement a resistance between 
the first or second feeder Gne and the retention 



capacitor is controlled by the third correction thin 
fflm transistor of the same channel type n or p as 
the first thin film trans^r. so that the driving cur- 
rent flowing from the first feeder line to the second 
feeder Gne is increased to compensate for the 
deaease of the same driving current. 

(24) Afternatively, in the embodiment employing the 
control of a resistance between a feeder line and 
the retention capacitor, the arrangement may be 
such that an electric potential of the first feeder Gne 
is set to be lower than that of the second feeder Gne. 
and the driving current compensation device 
includes a third correction thin f Om transistor of the 
same channel type n or p as the first thin film tran- 
sistor, having a gate connected to an electrode on 
the fffst feeder line side of the light-emitting device 
and a source and a drain connected between the 
retention capacitor and the first feeder lina 

With this arrangement, a resstance between 
the first or second feeder Gne and the retention 
capacitor is controlled by the third correction thin 
f3m transistor of the sane cfiannel type n or p as the 
first thin fOm trar^istor, so that the driving current 
flowing from the second feeder line to the third 
feeder Gne is increased to conrpensate for the 
decrease of the same driving current. 

(25) Alternatively, in the embodiment employing the 
control of a resistance between a feeder Gne and 
ttie retention capacitor, the arrangement may be 
such that an electric potential of the first feeder Gne 
is set to be higher than that of the second feeder 
Gne. and the driving current compensation device 
includes a fourth conrection thin film transistor of the 
opposite channel type n or p to that of the f irst thin 
f am transistor, having a gate connected to an elec- 
trode on the first feeder Gne side of the light-en¥tting 
device and a source and a drain connected 
between the retention capacitor and the second 
feeder lina 

With this arrangement, a resistance between 
the first or second feeder Gne and the retention 
capacitor is controlled by the fourth correction thin 
f Gm transistor of the opposite cfiannel type n or p to 
the first thin film transistor, so that the driving cur- 
rent f towing from the first feeder line to the second 
feeder Gne is increased to conrpensate for the 
decrease of the same driving current 

(26) Alternatively, in the embocfiment enploying the 
control of a resistance between a feeder Gne and 
the retention capacitor, the arrangenrient may k>e 
such that an electric potential of the first feeder Gne 
is set to be lower than that of the second feeder Gne, 
and the driving cunrent compensation device 
includes a fourth correction thin film transistor of the 
opposite channel type n or p to that of the first thin 
f Gm transistor, having a gate connected to an elec- 
trode on the first feeder Gne side of the light-emitting 
device and a source and a drain connected 
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between the retention capacitor and the second 
feeder line. 

With this arrangement a resistance between 
the first or second feeder line and the retention 
capffi^ttor is controlled by the fourth correction thin s 
film transistor of the opposite channel type n or p to 
the first thin f Om transistor, so that the driving cur- 
rent flowing from the second feeder line to the first 
feeder line is increased to compensate for the 
decrease of the same driving current 10 

(27) In a different errtediment of the pixel circuit 
the driving current compensation device controls a 
resistance between the first feeder and the second 
feeder, depending upon a relationship between a 
voltage across the light-emitting device and a quart- is 
tity of the emitted light. 

In this ennbodiment a resistance between the 
first feeder and the second feeder is controlled by 
the driving curent compensation device depending 
on a relationsNp between a voHage across the light 20 
emitting device and a quantity of the light emitted, 
whereby the driving current is increased in accord- 
ance with a decrease in a quantity of the Kght-emit- 
ting device. 

(28) In the embodiment having the retention capac- 2s 
iter, the arrangement may be such that the driving 
current compensation device controls a resistarx^e 
between either of the first or second feeder fines 
and the retention capacitor, depending on a rela- 
tionship between a vottage across the light-emitting 30 
device and a quantity of the erratted light 

With this arrangement a resistance between 
the first or second feeder line and the retention 
capacitor is controlled by the driving current com- 
pensation device, whereby the driving current is 3S 
increased in accordance with a decrease in a quan- 
tity of the emitted light. 

(29) In the embodiment in which a resistance 
between the feeder line and the retention capacitor 

is controlled depencfing upon a relationship 40 
between a voltage and a quantity of emitted light 
the arrangement may be such that an electric 
potential of the first feeder line is set to be higher 
than that of the second feeder line, and tfie first thin 
film transistor is of a p channel type, while the driv- 4s 
ing current compensation device includes a first 
correction thin fSm photo<fiode connected b^ween 
the retention capacitor and the first feeder Bna 

With this arrangement a resistance between 
the first or second feeder fine and the retention 50 
capacitor is controlled by the first correction thinfOm 
pfKSttxIiode. whereby a driving current flowing from 
the first feeder fine to the second feeder line 
through the p-channel type first thin fam transistor is 
increased in accordance with a decrease in a quan- 55 
% of the emitted light. 

(30) In the embodiment in which a resistance 
k>etween the feeder line and the retention capacitor 



is controlled depending on a relationship between a 
voltage and a quantity of emitted light, the arrange- 
ment may be such that an electric potential of the 
first feeder line is set to be higher than that of the 
second feeder line, and the first thin film transistor Is 
of a p channel type, arxi the driving cunrent com- 
per^alion device includes a fifth correction thin f flm 
transistor having a source and a drain connected 
between the retention capacitor and the first feeder 
fine. 

With this arrangement, a resistance between 
the first or second feeder line and the retention 
capacitor is controlled by the fifth correction thin f flm 
transistor, whereby a driving current flowing from 
the first feeder line to the second feeder fine 
through the p^^hannel type first thin f flm transistor is 
increased in accordance with a decrease in a quarv 
tity of the emitted light 

(31) Altennalively, the embodiment in which a resist- 
ance behween the feeder fine and the retention 
capacitor is controlled depending on a relationship 
between a voltage and a quantity of light emitted, 
the arrangement may t>e such that an electric 
potential of the first feeder line is set to be lower 
than that of the second feeder fine, and the first thin 
flm transistor is of an n channel type, and the driv- 
ing current compensation device irtdudes a first 
correction thin film photo-diode connected between 
the retention capacitor and the first feeder line. 

With this anrangement, a resistance between 
the first or second feeder line and the retention 
capacitor is controUed by the first correction thin film 
photodiode. whereby a driving current flowing from 
the second feeder fine to the first feeder line 
through the n-channel type first thin f flm transistor is 
inaeased in accordance with a decrease in a quan- 
tity of the emitted light 

(32) Altematively, in the embodiment in which a 
resistance t)etween the retention capacitor and the 
feeder line is controlled depending on a relationshp 
between a voltage and a quantity of light emitted, 
the arrangement may be such that an electric 
potential of the first feeder line is set to be lower 
than that of the second feeder fine, and tiie first thin 
flmtransistor is of an n channel type, and the driv- 
ing current compensation device includes a fifth 
correction thin film transistor having a source arxJ a 
drain connected between the retention capacitor 
and the first feeder line. 

With this arrangement, a resistance between 
the first or second feeder fine and the retention 
capacitor is controlled by the fifth correction thin f flm 
transistor, whereby a driving current flowing from 
ttie second feeder fine to the first feeder fine 
through the n-channel type first thin f flm transistor is 
increased in accordance with a decrease in a quan- 
tity of the emitted light 

(33) Alternatively, in the embodiment in which a 
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resistance between the feeder line and the reten- 
tion capacitor is controlled depending on a relation- 
ship t>6tween a voltage and a quantity of light 
emitted, the arrangement may be such that an elec- 
tric potential of the first feeder line is set to be 5 
higher than that of the second feeder line, and the 
first thin film transistor is of an n channel type, and 
the driving current compensation device includes a 
second correction thin fim phot&diode connected 
b^een the retention capacitor and the second w 
feeder fina 

With this arrangement, a resistance between 
the first or second feeder fine and the retention 
capacitor is controlled by the second correction tftin 
film photOKiiode. wftereby a driving current flowing is 
from the first feeder line to the second feeder line 
through the n-channel type first thin film transistor is 
increased in accordance with a decrease in a quarY- 
tity of the emitted light. 

(34) Alternatively, in the embodiment in which a 20 
resistance between tfie feeder line and the reten- 
tion capacitor is controlled depending on a relation- 
shp between a voltage and a quantity of light 
emitted, the arrangement m^ be such that an elec- 
tric potential of the first feeder line is set to be 2S 
higher than that of tlie second feeder fine, and the 
first tfun film transistor is of an n channel type, and 
the driving cun-ent compensation device includes a 
sixth correction thin f Bm trartsistor ftaving a source 
and a drain connected between the retention 30 
capacitor and the second feeder fina 

WHh this arrangement a resistance between 
the first or second feeder fine and the retention 
capacitor is controlled by the sixth correction thin 
film transistor, whereby a driving current flowing 3S 
from the first feeder line to the second feeder line 
through the n-channel type first thin film transistor is 
increased in accordance with a decrease in aquan- 
tity of tfie emitted fight. 

(35) Attematively. in the errtxxltment in which a 40 
resistance between the feeder line and the reten- 
tion capacitor is controlled depending on a relation- 
ship between a voltage and a quantity of light 
emitted, the arrangement may be such that an elec- 
tric potential of the first feeder line is set to be lower 45 
than that Of the second feeder fine, and the first thin 
film transistor s of a p channel type, and the driving 
current compensation device includes a second 
correction thin fflm photodiode connected between 
tfie retention capacitor and the second feeder fina so 

With this an^ngement a resistance between 
the first or second feeder fine and the retention 
capacitor is controlled by the second correction thin 
film photo-dioda whereby a driving cunrent flowing 
from the second feeder fine to the first feeder line ss 
through the pK;hannel type first thin film transistor is 
increased in accordance with a decrease in a quan- 
tity of the emitted light 



(36) Alternatively, in the embodiment in which a 
resistance between the feeder line and the reten- 
tion capacitor is controlled depending on a relation- 
ship between a voltage and a quantity of light 
emitted, the anangement may be such that an elec- 
tric potential of the first feeder line is set to be lower 
than that of the second feeder fine, and the first thin 
f flm transistor s of a p cfiannel type, and the driving 
current compensatkm dwce includes a sixth cor- 
rection tftin fOm transistor having a source arxJ a 
drain connected between the retention capacitor 
and the second feeder fina 

With this arrangement, a resistance between 
the first or second feeder fine and the retention 
capacitor is controlled by the sixth correction thin 
fflm transistor, whereby a driving cunrent flowing 
from the second feeder line to the first feeder fine 
through the p-channel type first thin fOm transistor is 
increased in accordance with a decrease in a quan- 
tity of the emitted Bgfit 

(37) In a (Afferent embodiment of the pixel circuit, 
the driving current compensation device includes a 
thin film transistor which is formed in the same step 
of a process as the first thin film transistor. 

This offers an advantage in tfiat tfie production 
process does not necessitate any additional step 
for forming tfie current driving oorrpensation 
devica 

(38) In order to achieve the objects descrbed 
befora a third display apparatus in accordance with 
the present invention comprises: a cunent driving 
type fight-emitting device provided for each pixel; a 
driving deifice provided for each the pixel, for con- 
trolfing a driving current flowing to the light-emitting 
device in accordance with a voltage of a data sig- 
nal; a power source unit for supplying power source 
through a power wire to cause the driving current to 
flow to the light-emitting device via the driving 
device; a signal line driving drcurt for supplying, 
through a signal fine, a data signal having a voltage 
corresponding to an image signal input from an 
image signal source to the driving device; a meas- 
uring unit for measuring at least one of a quantity of 
diving cunrent flowing through the light-emitting 
device and a quantity of light emitted from the fig^- 
emrtting device at the time when a data signal of a 
predetermined voltage is sippfied to the driving 
device via the signal line; and a correction drcurt 
provided t>etween tfie image signal source and tfie 
signal line driving circuit, for inputting the image sig- 
nal to the signal fine driving drcuit after correcting 
the image signal in such a manner that at least one 
of the measured quantity of driving current and the 
measured quantity of emitted light comes dose to a 
pred^ermined reference value. 

In tfie third display apparatus as defined above, 
a driving cunrent flews to the fight-emitting device 
via the driving devica as tfie power source is sup- 
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plied from the power source unit while a data sig- 
na). which is received from the image signal source 
and which has a voltage conrespondng to the 
image signal, is supplied to the driving device from 
the signal line driving circuit through the signal lina 5 
A driving cunrent flawing to the light-emitting device 
is controlled t>y the driving device in accordance 
with a voltage of the data signal. As a conse- 
quence, the current driving type light-emitting 
device emits light t)y the driving current, in accord- w 
ance with a voltage of the data signal. When a data 
signal of a pred^enmined vottage is supplied to the 
driving device through a signal fine in, for example, 
a non<fisplay period, the measuring unit measures 
a quantity of driving current flowing through the light 15 
emitting device or a quantity of light emitted from 
tfie sama Thea the correction circuit corrects the 
image signal in such a manner that the driving cur- 
rent or the Bght quantity as measured approaches a 
predetermined reference vatue( i.a, a reference 20 
voltage or a reference quantity). The corrected 
image signal is input to the signal line driving circuit 
Consequently, the driving device is sipplied with 
tfte data signal of a M)ftage corresponcfing to the 
corrected image signal, from tfte signal line driving 25 
drcuit via a signal lina 

Hence, even if a driving cunent or a Bght-envt- 
ting device is impeded as a result of deterioration 
over time of the b'ght-enutting device or Ihe driving 
device which causes an increase in a resistance of 30 
the light-emitting device or ftte driving device, a 
quantity of driving current or aquantity of light emit- 
ted in the oorresponcfirtg Bght-emitting device is 
maintained substantially constant Further, even if 
there are variations in current-voHage characteris- 3s 
tics or cun^ent-Kght emitting characteristics of the 
light-emitting device or the driving device among a 
plurality of pixels, the quantity of driving current or 
the quantity of emitted light in tfte Bght-emitting 
device of the corresponcfing plurality of pixels can 40 
be substantially equalized, if tfie voltage control by 
the voltage adjusting unit is performed on inde- 
pendent pixeia 

Thus, according to the third (fisplay apparatus, 
in a display apparatus in which the current driving 4S 
type light-emitting device such as an organic EL 
device is driven by tfie drivirtg device such as a tfun 
film transistor, a decrease in saeen luminance and 
screen irregularities caused by deterioration or var- 
iations in the characteristics can be reduced. 50 
(39) In one form of the third display apparatus in 
accordance with the present invention, the dhving 
device cornprises a tftin film trarisistor having a gate 
to be supplied with tfte cteta signal, and a source 
and a drain between which tfte driving current 55 
flows, a conductance between the source and the 
drain beirtg controlled in accordance with tfie gate 
voltage. 



With this arrangement a conductance t>etwe^ 
the source and the drain of the thin film transistor is 
controlled in accordance with a voltage of the data 
signal supplied to the gate. It is therefore possO)le to 
control the driving current flowing tfirough the light 
emitting device via the drain and the source can be 
controlled in accordartce with the voltage of tfte 
data signal. 

(40) Another form of the third display apparatus of 
the irtverttion further comprises a memory device 
fcx storing at least one of the measured quantity of 
driving current and tfte nteasured quantity of emit- 
ted ligftt artd the correction circuit corrects tfte 
inrtage signal in acconiartce with at least one of tfte 
stored quantity of drivirtg cunrertt arvi the stored 
quantity of emitted light 

With this arrangenrterrt tfte currertt or ligftt 
quantity as measured is stored in the memory 
devica Tfte inrtage signal is corrected by tfte correc- 
tion drcuit in accordance with the stored current or 
light quarttity. It is therefore possble to perform tfte 
confection durirtg the display period, t>ased on tfte 
results of nteasurentertt conducted In a nort-display 
period which precedes or follows the display period 
tnpoirttoftinrta It is ateopossft)le to perform correc- 
tion on a plurality of pixels, using a comnnon meas- 
uring unit and a correction circuit 

(41) In a further form of the third display apparatus 
of the present invention, the power source wire is 
provided for each pixel column, and the measuring 
unit nrteasures a quarttity of ttte driving cunent, tfte 
dsplay apparatus further comprising a comnrxm 
Ene driving drcuit which indudes: a cftangeover 
switch for switcfting the power source wire to tfte 
power source unit side at a display period, and to 
the measurirtg unit side at a rton-<iisplay period; a 
shift register for sequentially outputting sequential 
pulses in aocordartce with each power source wire; 
and a trartsmission switch for sequentially control- 
Bng cortduction t)etween each power source wire 
and the measuring urtrt in response to the sequen- 
tial pulses at the non-cfisplay period. 

According to this arrartgement, during the dis- 
play period, the changeover switch in tfie comnton 
Erte drivirtg circuit cortrtects the power source wire 
to the power source unit sida so tfiat tfte light-emit- 
ting device is supplied with power from tfte power 
source unit to Olumirtata thus performing ordinary 
displaying operatioa On the other hand, in a non- 
display period, the power source wire is connected 
to the nrteasurirtg unit side by the cfiange-over 
switch. In the meantima the sftift register sequen- 
tially outputs sequential pulses, and the transmis- 
sion switch operates tn acoordartce with the 
sequential pulses so as to have conductance 
b^ween each power source wire and the nteasur- 
tng unit, so tftat the nteasuring urtit measures a 
quantity of driving current Thus, the power source 
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wires corresponding to the respective pixel cotumns 
are sequentialty selected as the measuring object 
whereby the driving currents lor the successive col- 
unrms of pixels are measured. Furthennore, meas- 
urement of the driving current can be conducted for 5 
each of the pixels, provided that a scanning signal 
is used to enable driving the light-emitting device on 
each pixeHine basis. It is therelbre possible to per- 
form correctkxi on pixel-column basts or pixel basis. 

(42) In a different form of the third display apparatus 10 
of the invention, the measuring unit measures a 
quantity of emitted light. This display apparatus fur- 
ther comprises: a light detecting line, provided for 
each the pixel column, for transmitting an electrical 
signal indicative of the quantity of emitted light to is 
the measuring unit; and a light detecting line driving 
circuit which includes a shift register for sequen- 
tially outputting sequential pulses in accordance 
with each tfie light d^ecting lines. arKJ a transmis- 
sion switch for sequentially controlfing conduction zo 
between each the light detecting line and the meas- 
uring unit in response to the sequential pulses at a 
non-dteplay period. 

In accordance with this arrangement, during a 
nonKjisplay period, the shift register sequentalty 2s 
outputs sequential pulses in accordance with the 
respective light detecting lines, and the transmis- 
sion switch operates in response to the sequential 
pulses so as to have conductance between the suc- 
cessive ligfrt detecting lines and the measuring unit 30 
so tfiat the measuring unit measures a quantity of 
light emitted. Thus, the light detecting lines corre- 
sponding to the respective pixel columns are 
sequentially selected as the measuring object 
whereby the quantities of emitted light are meas- as 
ured on pixel-column bas^. Furthenmore. measure- 
ment of the light quantity can be conducted for each 
of the pixels, provided that a scanning signal e 
used to enat)le driving the Bght-emitting device on 
pixel-line basi& It is therefore possble to perform 40 
correction on pixel-column basis or pixel basis. 

(43) In a different fomn of the tfttrd display appara- 
tus, the measuring unit measures the quantity of 
emitted light through measurement of a photo- 
excited current of a semiconductor deviceL 4S 

In accordance with this arrangement a quan- 
tity of Dght entitted from the Bght-emitting device is 
measured by the measuring unit ttvough measure- 
ment of the photo-excited current of the semicon- 
ductor element and a correction is performed on so 
the basis of the measured light quantity, ft is there- 
fore possi)ie to perform measurement with a high 

degree of accuracy by using a comparatively simple 
device. 

(44) When a quantity of light enntted is measured 55 
through measurement of photo-exdtation current of 
the semiconductor device, the semiconductor 
device may be a PIN dioda 



In this case, a quantity of light emitted from the 
light-emitting device can be measured by measur- 
ing the photo-excitatron current at the PIN junction 
of the PIN dioda 

(45) Alternatively, the semiconductor device may 
comprise a field effect transistor. 

In this case, a quantity of light emitted from the 
light-emitting device can be measured by measur- 
ing the photo-exdtation current at the channel of 
the field effect transistor. 

(46) In a further alternative, the driving device com- 
prises a thin f Sm transistor which is formed in the 
sane step of a process as the semiconductor 
devica 

In this case, the driving device and the semi- 
conductor element can be fonmed in the same step 
of a production process, which is advantageous 
from the production point of view. 

(47) In a different form of tfie third display apparatus 
in accordance with the invention, the driving device 
comprises a polycrystalline thin film transistor 
fomied tfirough a low-temperature process of 
600^0 or less. 

This feature makes it possible to fonn a driving 
device having high driving performance on a com- 
paratively inexpensive large-size glass substrate or 
the Bke, thi» contrbuting to a reduction in the pro- 
ckictioncosL 

(48) In a different form of the third display appara- 
tus, the light-emitting device comprises an organic 
electroluminescent device formed through an Ink- 
jet process. 

This feature enables productk)n of a light-emit- 
ting device having high illuminating effidency and 
capable of standing a long use. contrftHJting to easy 
patterning on the substrata Further, the production 
process can be implenDented by using a compara- 
tively inexpensive apparatus, while redudng the 
amount of material to be wasted from ttie process, 
contributing to a cost reductk)n in the display appa- 
ratus. 

(49) In a different form of the third display appara- 
tus, the measuring unit measures at least one of the 
driving current and the quantity of emitted light for 
each pixel, and ttie conecting drcuit con^ects the 
image signal for each pixel. 

In accordance with ttiis arrangement, the 
measurement of the driving current or tfte quantity 
of emitted ligfrt is performed by the measuring unit 
on a pixel basis, and the correction of the image 
signal by ttie con-edion drcuit also is conducted on 
a pixel t>asis. tt is tfierefore possft>le to substantially 
equalize a quantity of driving current or a quantity of 
emitted light of the light-emitting devk;e in the corre- 
sponding plurality of pi^s. despite any variatkxi 
anrong ttie pixels in regard to voltage-current char- 
acteristics and currerrt-light-emitting characteristics 
of the light-emitting dmce and the driving device. 
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afttrftxitable to variatk>ns incurred during the pro- 
duction and variations of degree of deterioration . It 
is tfuis possible to reduce any screen inregularities. 
attrftxitable to variations in the characteristics of 
each device. 5 

(50) In a drfferent 16nm of the third display appara- 
tus, the measuring unit measures at least one of the 
driving current and the quantity of emitted light tor 
each predetermined block having a number of pix- 
els, and the correcting circuit corrects the image io 
signal for the each predetermined block. 

According to this arrangement the measure- 
ment of the driving current or the enrvtted light quan- 
tity is performed by the measuring unit on a 
predetermined pixel-block basts, each bk)ck having is 
anumberof pixetew In addition, the correctton of the 
image signal is performed by the correction circuit 
on the predetermined pixek)kx:k base. For 
instance, one pixel bkx:k includes n pieces of adja- 
cent pixels (n being 2. 4. 8, 16. 32. 64 or so). The 20 
number of pixete contained in the pixel block may 
be d^ermined based on factors such as the 
required level of uniformity of lunrinarice. process- 
ing performance of the measuring unit and the cor- 
rection circuit, and so forth. It is therefore possible 2s 
to sut>stantially equalize a quantity of driving cur- 
rent arxi a quantity of emitted light among a plurality 
of pixel blocks, despite any variation among the 
pixel bfocks in regard to voltage-current character- 
istics and current-light-emitting characteristics of 30 
tfie light-emitting device and tfie driving devfoe. 
attrbutable to variations incurred during the pro- 
duction and variations of de^-ee of deterioration . It 
is thus possible to reduce any screen irregularities, 
attrftxjtable to variations in the characteristics of 35 
each device. In tfiis case, the measurennent and 
correction can be performed more easily in shorter 
time, as compared with the case where the meas- 
urement and the correction are performed on a 
pixel basiSL 40 

(51) In a different torm of the tfiird cfisplay appara- 
tus, tfie correcting circuit corrects the image signal 
by converting a si^ial le^ of tfte image signal from 
a specified signal level to another specified signal 
level. 45 

In accordance with this torm of the display 
apparatus, the correction of the omage signal by the 
correctfon circuit is performed such that the signal 
level of the image signal is converted from a speci- 
fied signal level to another specified s^nal level, so 
This eliminates the necessity of provision of signal 
levels different from the specified signal levels, thus 
offering advantages such as sirrplificatfon of the 
signal line driving circuit or reduction in the number 
of power sources required tor the signal line driving ss 
drcurt Consequentty. the cfisplay apparatus can 
operate at high speed with reduced electrical cur- 
rent, using a simplified drcuitry. 



(52) In order to achieve the above^iescribed object, 
a fourth d^play apparatus of the present invention 
incorporates any of the foregoing pixel drcurts. for 
each of the pixels. 

In the tourth display apparatus as d^ined 
above, since each pixel is driven and controlled by 
its Gwn pixel drcuit of the present invention, it is 
possfole to reduce screen inregularities and reduc- 
tion in the display luminance which are attributable 
to deterioration ever time and variations In cfiarac- 
teristics of the light-emitting device and the driving 
devfoe. thus achieving a high quality of image dis- 
play. 

(53) In order to achieve the object of the invention 
described before, an electronto apparatus of ttie 
present inventton incorporates any form of any one 
of the first to third display 

apparatuses of the invention. 
[0008] By virtue of the use of the display apparatuses 
of the invention, reduction in the display luminance and 
screen nregutarities attrOxrtable to deterioration over 
time and variations in characteristics of the light-emit- 
ting device and the driving device, can be sippressed. 
It is tfnjs posstole to obtain a variety of types of elec- 
tronic apparatuses capat>le of pmk&ng high quality of 
image display . 

Brief Description of the Drawings 
[0009] 

Fig. 1 is a block diagram of a general arrangement 
structure of a display apparatus commonly used for 
each embodiment according to the present inven- 
tion. 

Rg. 2 is a plan view of a pixel in a d^play apparatus 
sfiownin FIG. 1. 

Rg. 3 is a bfock diagram of a display apparatus of 
the first embodiment according to the present 
invention. 

RG. 4 is a characteristic dagram showing relation 
between gradation level (D). a data signal voltage 
(Vgj^. and a driving current (Id), and a way of cor- 
rec&ig deterioration of an image signal for the first 
emkxxiiment. 

RG. 5 is a btock diagram of a modified form of the 
first entoodiment. 

Rg. 6 is a btock diagram of another modified fbmi of 
the first embodimenl 

Rg. 7 is a cfiaracteristic cfiagram showing relation 
between a data signal QJ^ and a driving current 
(M) and a way of correcting deterioration for the 
modified form In Rg. S. 

Rg. 8 is a btock diagram of a cfispl^ apparatus 
accorcfing to the second embodiment ol the present 
invention. 

Rg. 9 is a block diagram of a cfisplay apparatus 
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according to the third embodiment of the present 
invention. 

Fig. 10 is a Week diagram of a display apparatus 
according to the fourth embodiment of the present 
invention. 

Rg. 11 sfKws an equivalent circuit diagram for a 
pixel of a display apparatus according to the frfth 
embodiment of the present invention. 
Rg. 12 shows an equivalent circuit diagram for a 
pixel of a display apparatus according to the sixth 
embodimerrt of the present invention. 
Rg. 13 shcNts an equivalent circuit diagram for a 
pixel of a display apparatus according to the sev- 
enth embodiment of the present invention. 
Rg. 14 shows an equivalent circuit diagram for a 
pixel of a dsplay apparatus according to the eighth 
errtxxfiment of the present invention. 
Rg. 15 shows an equivalent circuit diagram for a 
pixel of a display apparatus according to the ninth 
embodin^ of the present invention. 
Rg. 16 sh(M« an equivalent circuit diagram for a 
pixel of a display apparatus according to the tenth 
embodinient of the present invention. 
Rg. 17 is a block cfiagram sfiowing an entire 
anangement of a display apparatus according to 
the eleventh embodiment of the present invention 
including a circurt diagram for a pixel. 
Rg. 18 is a circuit diagram of a common fine driving 
circuit equipped with a display apparatus according 
to the eleventh embodiment of the present inven- 
tion. 

Rg. 19 is a block cBa^am showing an entire 
arrangement of a display apparatus according to 
the twelfth embodiment of the present invention 
including a circurt diagram of a pixel. 
Rg. 20 shows a sectional view of a TFTOELD por- 
tion equf3ped with a cfisplay apparartus according to 
the twelfth embocfiment 

Rg. 21 isacharacteristk;diagramshowir)gawayof 
correcting deterioration in a display apparatus 
according to the twelfth embocfiment 
Rg. 22 is a cfiaracteristics diagram showing a way 
of correcting deterioration in a display apparatus 
according to the thirteen enrtxxfin^ of the 
present inverrtion. 

Rg. 23 is a tkxk (fiagram showing an outlined 
arrangement of nx)de for carrying out an electronk; 
apparatus according to the present inventton. 
Rg. 24 is a front view of a personal computer as an 
example of electronk: apparatuses. 
Rg. 25 is a perspective view of a display apparatus 
with TCP as another example of the electroruc 
apparatuses. 

Best Mode for Carrying out t he Inventton 

[0010] A best mode for carrying out the present inven- 
tfon will be explained with respect to each embodiment 



with reference to the accorrpanying drawings. 
[PO1 1 ] Rrst, a common t)asic arrangement in a display 
apparatus provkJed with a TFTOELD (that is, a current 
drive type thin film transistor for use in driving an 

s organic EL device) will be explained with reference to 
Rgs. 1 and 2. Rg. 1 is a bfock diagram showing a bask: 
entire anangement of a display apparatus, especially 
including a bask; schematk; circuit diagram of a pixel cir- 
cuit respectively provkied for each of four pixels posi- 

10 tfoned adjacently to one another. Additfonally, Rg. 2 is a 
plan view of a pixel of this display apparatus. 
IP012I As shown in Rg. 1, a display apparatus 100 is 
composed of a plurality of scanning lines 131 each 
extending in the X directfon and anranged in the Y direc- 

15 tkxi on a TFT array substrate 1. a plurality of signal lines 
132 each extending in the Y direction and arranged in 
the X directfon, and a plivality of common lines (com- 
mon feeder fines) 133 each extending in the Y directfon 
arvJ arranged in the X direction. The display apparatus 

20 100 is further composed of a scanning Bne driving cir- 
cuit 11 for stjpplying a scanning signal to the scanning 
line 131, a signal fine driving circuit 12 for supplying a 
data signal to the signal line 132. and a common fine 
driving circuit 13 for supplying a positive potential (or a 

25 negative potential) of a predetermined voltage to the 
common fine 1 33. In ackiitfon, a display region 1 5 is pro- 
vfoed in tfie center of the TFT array sut>strate 1, arxi a 
plurality of pixels 10 are arranged in a matrix-like conf ig- 
uratfon within the display region 15. 

30 [0013] As shown in Rgs. land 2. each pixel 10 is pro- 
vkied with a pixel circuit composed of a switching TFT 
221 as an exarrple of the second thin fflm transistor, a 
TFT 223 (hereinafter, called a current TFT.) as an 
example of the first thin f Bm transistor controlled by the 

35 switching TFT 221 to control a cun-ent to each pixel, an 
organk: EL devfoe transistor 224, and a retentfon capac- 
itor 222. Further, a pixel electrode 141 composed of no 
(Indium Tin Oxtie) fHm, etc. is connected to a drain of 
the cunent TFT 223 (refer to Rg. 2). and an opposing 

40 electrode composed of Al (Aluminum) film and so forth 
is anranged opposite to the pixel electrode 141 via the 
organk: EL devfoe 224. The opposing electrode is, for 
example, grounded or connected to a negative power 
source (or a positive power source) of a predetemiined 

45 electric potentieU. 

[0014] As is configured as descrfoed above, lumines- 
cence cperatfon at a pixel is carried out as folfows. That 
is, when a scanning signal is output from the scanning 
line driving circuit 11 to the scanning line 131. and in 

50 addition, a data signal is sifjplied to the signal fine 132 
from the signal driving circuit 12, the switching TFT 221 
in the pixel 10 corresponding to these scanning fine 131 
and the signal line 132 that is turned on, and then volt- 
age from the data signal suppfied to the signal fine 132 

^ (Vsig) is applied to the gate of the cunrent TFT 223. 
Whereby, a driving cunrent (kJ) conrespondng to the 
gate voltage flows between the drain and the source of 
the cunent TFT 223 via the common fine 133 from the 
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common line driving circuit 13, and in addition, the cur- 
rent flows from tfie organic EL device 224 to tfie oppos- 
ing electrode via the pixel electrode 141 (refer to Fig. 2), 
thereby causing the organic EL device 224 to emit lighl 
Then, electric charge stored in the retention capacitor 5 
222 while the switching TFT 221 is on is discharged 
after the switching TFT 221 is turned off. The current 
flowing through the organic EL device 224 continues to 
flew for a predetermined period of time even after the 
switching TFT 221 is turned off. 

[0015] Although a currem driving type light-ernitting 
device driven by a current at each pixel of the display 
apparatus is defined as an organic EL de^ in each 
embodimerrt to k>e descrbed hereinbelow, instead of the 
organic EL device, other well-known current driving 
light-emitting devices such as, for example, an inorganic 
electrolumtnescerK^e (hereinafter, called *an inorganic 
EL device"), an LED (Light Emitting Diode), and an LEP 
(Light Emitting Potymer) nrey k>e used in the corre- 
sponding display apparatus. Additionally, although a 
driving device for controlling the driving current of each 
current driving type light-emitting device is defirted to k>e 
the current TFT, in place of the cunrent TFT, other driv- 
ing devices such as, for example, a FET (ReW Effect 
Transistor), and a t)polar transistor may be used in the 
corresponding display apparatus. As long as the currerrt 
driving type ligfit-emitting d^ice or the current driving 
type driving device is used, since deterioration over time 
occurs even to a small degree as the driving OHrent 
flows, effects on each embocfiment to t>e descrbed 
hereinafter is displayed. Mote that, when the display 
apparatus is configured by using the organic EL device 
224 and the current TFT 223 having extreme deteriora- 
tion over time, each of the ^fects of the errtxxfiments to 
be explained hereinbelow is stgnificantty displayed. 
[001 6] In the basic arrangement described above, the 
addition of a circuit or a device adequately correcting 
deterioration over time or variations in characteristics in 
the organic EL device 224 or the cun^ent TFT 223 
shewn in the first emtxxJiment through to the third 40 
embodiment ertables screen luminance or screen irreg- 
ularities among a plurality of pixels 10 in the display 
region 15 to be prevented from occumng. Hereinbelow. 
each embodiment will be descrbed. 

45 

(First Embodiment) 

[001 7] Fig. 3 is a block d^ram of a cfisplay apparatus 
provided with a TFT-OELD acconfing to a first embodi- 
ment of the present Invention. In the present embodi- so 
ment, the convnon electrode driving drcurt 13 supplies 
a power source signal of a predetermined potential (for 
example, a positive potentiaO to the common line 133 
(refer to 1 and 2). The opposing electrode driving 
drcuit 14 supplies a power source signal of a predeter- ss 
mined voHage (for example, a ground potent^ to an 
opposing electrode ananged opposite to the pixel elec- 
trode 141 (refer to Rg. 2) with the organic EL devk» 224 



sandwiched therebetween. 

[001 8] In the present embodiment, to especially cor- 
rect a decrease in the driving cunrent resulting from 
d^erioration over time of the organic EL device 224 or 
the cunrent TFT 223 (accordingly a deaease in a quan- 
tity of emitted light of the organic EL device 224), a cur- 
rent measuring equipment 16. a comparison circuit 21a. 
a voltage control circuit 22a. anti a controller 23 are pro- 
vided. At least one of these conrunon electrode driving 
circuit 13, the opposing electrode driving circuit 14. the 
current measuring equipment 16. the comparison circuit 
21a. the voltage control circuit 22a or the controller 23 
may be provided on the TFT anay sut>strate 1. Other- 
wise, it may t>e configured as an external IC and exter- 
r^ly mounted on the TFT array substrate 1 . 
[0019] The current measuring equipment 16 meas- 
ures a driving current which flows from the conrvnon 
electrode driving circuit 13 to a display organic EL 
6&nce 224 (refer to Fig. 1) provided for in the display 
region 15. 

[0020] The comparison circuit 21a compares the 
measured current ID measured by tt^ current nieasur- 
ing equipment 16 to a predetermined reference cunrent 
Iref The voltage control drcuit 22a adjusts the output 
vollase (Vcom) ^ the common electrode driving circuit 
13 t>ased upon the comparison results in such a man- 
ner that the difference between both of the currents 
decreases. That is. feedback is given to the output vott- 
ase Vcom from the comnrxm electrode driving drcuit 13 
in such a manner that the measured cun-ent ID comes 
dose to the reference current lre^ As a result, the 
decrease .as a result of deterioration over time in the 
organic EL device 224 or the current TFT 223, in the 
driving cunrent flowing through the organic EL device 
224 which is obtained in the case without feedback is 
corrected with an increase in tfie driving cunrent result- 
ing from the increase in the output voltage (Vcom) of the 
common electrode driving drcuit 13. 
[0021] The conrective action descrS>ed above accord- 
ing to the present embodiment will t>e explained with 
reference to Fig. 4. 

[0O22] Rrst. a case wherie the correction according to 
the present embodiment is not made will be explained 
with reference to the upper drawing in Rg. 4. When per- 
forming pixelKlisplaying corresponding to a gradation 
level D1 of an image signal, it is assumed that the 
potentiate of the convnon electrode, the opposing elec- 
trode, the voltage source of the data sigial and 80 forth 
are initially set such that a driving cun-ent Ml ffows 
when a data signal of a voltage VI is supplied to a sig- 
nal lina Thereafter, when the aganic EL device or the 
current TFT suffer deterioration over time, and therefore 
even though a data signal having the same voltage of 
VI is supplied theretoi the driving cunrent Id which flows 
through the organic EL device deaeases (where the 
decreased current is defined to be kiV) Thus, performing 
a saeencfisplay with tfie voltages remaining uncfianged 
causes luminescence of the organic EL device to 
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deaease which emits according to the driving cun'ent 
Id. Next, a case where correctkm is made according to 
the present embocfiment wHI be explained with r^- 
ence to the lower drawing in Rg. 4. 
[0023] In this case, even though the organic EL device s 
224 or the current TFT 223 suffers deterioration ever 
time, the output voltage Q^coad common elec- 

trode drivirig circuit 13 increases in such a manner that 
a same driving current Idl as that in the initial state can 
be obtained for the same gradation level D1. That is, t>y io 
increasing the output voltage (V cond from the conunon 
electrode driving circuit 13, the same driving current Idl 
as that obtained for a data signal of a vottage V1*thatis 
higher than the voltage V1 by AVI flows for the image 
signal of the ^adation level D1. is 
[0024] As descrft>ed above, the driving current Id 
which flows through the organic EL device 224 is cor- 
rected by raising the output vottage (Vcom) of the com- 
mon electrode driving circuit 13 in such a nrtanner that 
the current characteristic for the image signal becomes so 
like that in the initial state. 

[0025] Accordingly, by performing an image display 
after performing correction for deterioration over time 
(that is, acQusting the output voltage (Vcom) of the com- 
won electrode driving circuit 13), the decrease in the 2s 
luminance of the organic EL device 224 can be reduced 
even in case the organic EL device or the current TFT 
223 suffers distinct deterioration over time. 
[0026] The correction described above can be proc- 
essed in real time in parallel wrth the display operation, so 
Note tfiat it is sufficient tfiat tfie correction is made at 
certain appropriate intervals, and constant correctkm is 
not required throughout the display operation of the cfis- 
play apparatus 100, by taking into consideration a 
developing speed of d^erioration over tima Hence, 3S 
according to the present errtxxliment, the controller 23 
is provided for performing correction of this type of dete- 
rioration over time, for exan^e, at the time when a main 
power source of the display apparatus 100 is turned on 
preceding a displ^ period or at certain regiJar inter- 40 
vals. independent of normal operations, and the output 
vottage level (Vcom) of the common electrode driving cir- 
cuit 13 is fried to a latest vottage level b^ween certain 
correction processing and the next correction process- 
ing. The arrangement is advantageous in that correction 45 
processing does not have a t>ad influence over display 
image quality, and the processing speed or a refresh 
rate never reduca 

[00Z7] Fiffthermore.acconfing to the present embod- 
iment, because of the controller 23 being provided, the so 
correction process tiy the vottage control circuit 22a. 
and so forth is performed while making an image (fis- 
play of a predetermined pattern on the cBsplay region 
15. for exarrple, a data signal is suppfied whkii causes 
all organic EL devk^es 224 to emit light to the full extent ss 
Thus, the current can t>e measured with accuracy, 
thereby enat)ling the influence due to deterioration over 
time to be precisely corrected. 



[0028] As a result, accorcfing to the present embodi- 
ment when deterioration over tinte resultir^ in reduced 
driving current Id f fowing through the organb EL devk^e 
224 occurs, the decrease in the cun'ent caused t>y dete- 
rioration over tinrte can be accurately conected, and 
degradation of the screen luminance can be preverrted. 
[0029] In the present embodiment, the voltage applied 
to the common One 133, i.e., the vottage applied to ttie 
^xxbA electrode 141 is adjusted in accordance with the 
measured current ID flowing through the organk: EL 
devk;e 224. However, instead, as a modified form of the 
present embodiment a voltage applied to the scanning 
line 131, the signal line 132 (the scanning line 131 and 
the signal line 132 are generally called *a bus line") or 
the opposing electrode (the pixel electrode 141 and the 
opposing electrode are generally called "electrode^ 
may be adjusted in accordance with the current ID thus 
measured. 

[0030] That is, for example, as shown in Rg. 5. in 
place of the voHage control circuit 22a as shown in Rg. 
3. a voltage control circuit 22b may be provkied for 
acQusting the voltage of the opposing electrode driving 
circuit 14 in such a manner that the measured current ID 
compared in the comparison circuit 21a coinckies with 
the reference current l^f This enables the same effect 
as that in the first embocfiment descrfoed above to be 
achieved. tMe that rt goes without saying, in this case, 
that the grounding of the opposing electrode causes the 
display apparatus to be inoperative. 
[P031] Othenvise, as shown in Rg. 6, instead of the 
voltage control circuit 22a shown in Rg. 3, a voltage 
control circuit 22c may be provkJed for ac$usting the 
voHage of the signal line driving circuit 12 in such a 
manner that the measured current ID compared in the 
comparison circuit 21 a coincktes with the reference cur- 
rent This enables the same effect as that of the first 
embodiment described above to be achieved. 
[0O32] Furthennore, in the first embodiment and its 
mocfified forms, as a predetermined pattern displayed 
on the display regfon 15 for performing conrection 
processing (voltage adjusting by the voHage control cir- 
cuit 22a. etc.), for exarrple, a pattem may be used that 
supplies a data signal causing all organk; EL devfoes to 
emit light to the full extent as descrbed above. Other- 
wise, under the control of the controller 23, voltage 
acQustment may be carried out t>y the volt^e control cir- 
cuit 22a and so forth by comparing the measured cur- 
rent ID for a pturaSty of patterns with each of the 
reference current Iref prevfously set for each of the plu- 
rality of patterns in such a manner that, for example, the 
total differences between both of the cunrents for each 
of the plurafity of patterns are minimized. 
[P033] Espedalty. in the modified fonn in whk^h the 
output voltage (i e., a voltage Vg^g of the data signaO of 
the signal line driving circuit 12 shown in Rg. 6 is 
acQusted, under the control of the controller 23. a vott- 
age Vgjg of a data signal may be adjusted in such a 
manner that the measured current ID for a plurality of 
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patterns descrbed above coincide with the reference 
current thereby, as shown in Rg. 7, en^ng each 
voltage (Vn) of a data signal to be ip to a volta^ (Vnl 

for each of the values Ml, Id2 Idn, ... of the driving 

current Id. That is. in the case where a current-voltage s 
characteristic curve of the driving cun^ent Id ior a data 
signal V^jg changes in a complex way due to deteriora- 
tion over time as shewn by CI and (for exanrple. in a 
case where a change cause deterioration over time 
is extremely abrupt on the tow cun-ent side comparing to w 
the high current sicte, or vice versa, etc.), by determining 
a correction amount in accoidance with each driving 
current Id value, the driving current Id or a quantity of 
emitted light in the organic EL device 224 can be pre- 
cisely maintained to each gradation level of an input 75 
image signal. 

[0034] As descrft)ed above, according to the present 
embodiment and its modeled forms, the voltage applied 
to the bus line or electrodes is controlled in accordance 
with a difference between the driving current (measiffed 20 
current ID) actually flowing through the organic EL 
device 224 and the predetermined reference current 
(reference current l^t)* thereby enabling deterioration 
over time of the organic EL device 224 or the current 
TFT 223 to be corrected. 25 

(Second Emtxxliment) 

[0035] Fig. 8 is a block diagram of a display apparatus 
equipped with a TFT-OELD according to the second so 
embodimem of the present invention. In Ftg. 8. the 
same conponents incficated in Rg. 3 as in the first 
errtxxiiment are assigned the same reference symbols, 
and a descrption thereof is omitted. 
[0036] In the present errtxxfiment, a voltage between 35 
the common electrode and the opposing electrode is 
applied to a monitoring organic EL device 17a in a cur- 
rent monitoring region 17 equipped acQacent to the (fis- 
play region 15.andthemonitoringorganicELdevice17 
is currentKlriven at a cfisplay period under almost the 40 
same conditions as for the dteplay organic EL device 
224 (refer to Fig.1). Then, in perfDrming a correction 
processing tor deterioration over time, the current 
measuring equipment 16 measures a current 1^^ flow- 
ing through the monitoring organic EL device 17a The 45 
output voltage C^coad ^ ^ corrwnon electrode driving 
circuit 1 3 is controlled by the comparison cvcurt 21 a. the 
voltage control circuit 22a. and the controller 23 in such 
a manner that the measured current ID, which is the 
measured value of the current Idm by this current nteas- so 
uring equipment 1 6. is made to coincide with the refer- 
ence current Iref The remanning portion of the 
corifiguration is the sarne as in the fvst embocGnienL 
[0037] According to the second embodiment config- 
ured as descrbed above, when d^erioration over tin)e 55 
resulting in a decrease that a current of the organic EL 
device 224 or the current TFT 223 (refer to Figs. 1 and 
2) occurs, the decrease of the current caused by deteri- 



oration over time can be corrected, theret)y enabling ttte 
decrease of the screen luminance on the display area 
15to be reduced. 

[0038] Note that in the present embocfimenl. a dis- 
playing organic EL device 224 and a monitoring organic 
EL device 17a are fornrted on the identical TFT array 
substrate 1 through an identical manufacturing step. 
Thus, it is not necessary to additionally perform the 
process of forming the monitoring organic EL device 
17a. In addition, the deterioration over time tendency of 
each of the (fisplaying organic EL device 224 and the 
monitoring orgartic EL device 17a can be made to 
become similar to each other, thereby allowing the cor- 
rection of deterioration over time in the displaying 
organic EL device 224 to be fairty precisely made on the 
bas^ of the current Idm flowing through the monitoring 
organic EL device 17a. 

[00391 Moreover, even in the second errtxxfinrient, like 
the first emtxxiiment, correction processing for d^erio- 
ration over time may be performed, for exarrple. on 
power-up of the main power source of tfie display appa- 
ratus 100 preceding the display period, at certain prede- 
termined intervals, or in real-tima Further, as a modrfied 
form thereof, the output voltage of the scanning line 
driving circuit 1 1 , the signal line driving circuit 12. or the 
opposing electrode driving circuit 14 may be acQusted in 
accordance with the measured current ID thus meas- 
ured. Especially, in the case of a modified form in which 
the output voltage of the signal line driving drcuit 1 2. the 
monitoring organic EL device 17a, under the control of 
the controOer 23, is driven in such a manrter that a plu- 
rality of (fisplays each having respective luminance dif- 
ferent from one another are earned out in the current 
monitoring region 17. This can cope with a case where 
a corrplicated variation is generated by deterioration 
over time in the current-voHage cfiaracteristics by 
ac^usting the voltage V^jg of the data signal in such a 
manner that each measured current ID obbined for 
each luminance is made to coincide with each corre- 
sponding reference cunrent Ir^ 

(Third Embodiment) 

[0040] Rg. 9 is a block diagram of a display apparatus 
equipped with a TFTOELD according to a third embod- 
iment of the present invention. In Rg. 9. the same com- 
ponents indicated in Rg. 3 as in the first embodiment 
are assigned the same r^ence symbols and a 
descrptfon thereof ^ onrvtted. 
[0041 ] In the present embodiment in place of the cur- 
rent measuring equipntent 16 in the first enrAxxiiment a 
quantity-c#-emitted-light measuring equipment 18 is 
provided to measure a quantity of emitted light of the 
(fisplayingorganfo EL device 224 (r^ to Ftg. 1) in the 
cfisplay regfon 15. In correcting deterforation over time, 
the scanning signal of a predetermined voltage from the 
scanning line driving drcuit 1 1, thedata s^nal of a pre- 
determined voltage from the signal line driving drcuit 
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12, and the power source si£^ of a predetermined 
vottage from the oomnrton electrode driving circuit 13 
and the opposing electrode driving circuit 1 4 are applied 
. The quantity-of-emitted-light measuring equipment 18 
detects the light emitted according thereto from the 5 
organic EL device 224. The comparison circuit 21b 
corrpares the measured quantity of emitted light LD to 
a predetermined reference quantity of emitted light 
Then, ttie output voltage of the common electrode driv- 
ing drcutt 13 Is acQusted by the comparison circuit 21bt w 
the voltage control circuit 22a, and the controller 23 in 
such a manner that the quantity of emitted fight LD to be 
compared is made to coincide with the predetemnined 
reference quantity of emitted Bght Lref The other por- 
tions of this embodiment are the same as those in the 75 
first embodiment 

[0042] In the third errtadiment as descrft)ed above, 
deterioratkxi over time of several types occurs, such as 
a decrease in a drain current (the driving current for a 
gate vottage in the current TFT 223 (r^ to Rg& 1 and 20 
2), a decrease in current for a voHage in the organic EL 
device 224, a decrease in quantity of errutted light inttie 
organic EL device 224, UnaSiy resulting in a decrease in 
quantity of emitted fight. At this time, a decreased quan- 
tity of emitted light caused kjy deterioration over time 2s 
can be corrected by increasing the voHage appfied to 
the organic EL device 224 to thereby prevent the saeen 
luminance in the display region 15 from being reduced. 
[0043] In the third embodiment alsa like the first 
embodiment, correction for deterioration over time may 30 
be made, for example, at the power-up of the main 
power soiree of the display apparatus 100 preceding 
the display period, at certain predetermined intervals, or 
in real-tima Furttier, as a modified form of the third 
embodiment, the output voltages of the scarviing line 3s 
driving circuit 11, the signal line driving circuit 12, or the 
opposing electrode driving circuit 14 may be adjusted 
according to the quantity of emitted light LD thus meas- 
ured. As a predetermined pattern used for correcting 
deterioration over time, one kirxl of pattem or a plurality 40 
of patterns are aoceptabla Espedalty. in the rrxxfified 
form for acjQusting the output voltage of the signal lir>e 
driving circuit 12, under the control of the controller 23, 
tsy adjusting the vottage Vgjg of the data signal in such a 
manner ttiat, for a plurality of predetermined patterns, 45 
the measured quantity of emitted tight LD is made to 
coincide with each corresponcfing reference quantity of 
emitted light L^f, complicated variations of the current- 
voltage characteristics resulting from deterioration over 
time can be dealt with. 50 

(Fourth Embodiment) 

[0044] Rg. 10 is a block dmgram of a dtef^ appara- 
tus provided with a TFT-OELD according to the fourth 66 
emkxxliment of the present invention, tn Fig. 10, the 
same components indicated in Fig. 3 and 9 as in the first 
and third embodiments are assigned the same refer- 



ence symbols, and a description ttiereof is omitted. 
[0045] In the present enfoodiment. a voltage between 
the common electrode and the opposing electrode is 
applied to a monitoring organic EL device 19a in a light- 
emitting monitoring region 19 equipped adjacent to the 
displayregfon 15k and the monitoring organk: ELdevk^e 
19a is current-driven under almost the same conditions 
aslbrthecfisplayorganto ELdevk:e224(refertoRg. 1). 
Then, in performing a correctfon processing lor deterio- 
ratfon ever time, the quantity-of-emitted-light measuring 
equipment 18 measures the quantity of emitted light 
from the nmitoring organk: EL devk:e 19a. The output 
voltage Qifcoad ^ the common electrode driving circuit 
13 is acQustedby the oorrparison drcuit21bt the vottage 
oontnd circuit 22a. and the controller 23 in such a man- 
ner that the measured quantity of emitted Ught LD 
.which Is the measured value of emitted light by this 
quantity-of-emitted-light measuring equipment 18, coin- 
ckiles with the reference quantity of emitted fight 1^ 
The remaining portkxi of the configuratfon is the same 
as in the firsi errbodiment 

[0046] According to the fourth embocfiment configured 
as desaft>ed atxsve, Bke the case in the third embodi- 
ment, when deterioratfon over tinre resulting in a 
decrease in a qiantity of current to a voltage of the 
organk: EL devfoe 224 or the current TFT 223 (refer to 
Rgsw 1 and 2). and a decrease in a quantity of emitted 
to the driving current of the organic EL device 224 
occurs, and when a decrease in a quantity of emitted 
light in the organfo EL devfoe 224 finaDy occurs, the 
decrease of the quantity of entitted fight can t>e cor- 
rected, there enabling the decrease of a screen lumi- 
tmv)e in the cfisplay area 15 to t>e preverrted fro 
decreasing. 

[0047] Moreover, even in the fourth embodiment, like 
the first embodiment, correction processing for deterio- 
ratfon over time may be performed, for example, on 
power-up of the main power source of ttiecfisplay appa- 
ratus 1 00 preceding the display period, at certain prede- 
tennined intervals, or in real-time. Further, as a nrKxIified 
form thereof, ttie output voltage of the scanrvng fine 
driving circuit 11. the signal line driving circuit 12. or the 
opposing electrode driving circuit 14 may be adjusted in 
accordance with the measured quantity of emitted light 
LD thus measured. As a predeterrrined pattern used for 
correcting deterioration over time, one kind of pattem or 
a plurality of patterns are acceptable. Especially, in the 
mocfified form in whk:h the output voltage of the signal 
line driving circuit 12 is adjusted, under the control of 
the controller 23, , the voltage V^jg of a data signal is 
acQusted such that measured quantity of emitted light 
ID coinckles with each corresponding reference quan- 
tity of emitted light L^f with respect to a plurality of pre- 
determined patterns, fherety enabfing a complkated 
variatkxi of current-voltage ctiaracteristics resulting 
from deterioratfon ever time to be dealt with. 
[D048] ^tote that, in the present inventioa especially 
the displaying organic EL device 224 and the monitoring 
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organic EL device 19a are formed on an identical TFT 
array substrate 1 through an identical process. Accord- 
ingly, it is not required to separately prc^e a process to 
form the monitoring organic EL device 19a. In adcfition. 
the deterioration over time tendency in the displaying 5 
organic EL device 224 and the monitoring organic EL 
device 19a can be made similar, thus enabling deterio- 
ration ever tinrte of the current driven displaying orgarric 
EL device 224 to be accurately corrected based on the 
emitted light from the monitoring EL device 19a. jo 

(Fifth Embodiment) 

[0049] Unlike the first through the fourth embodiments 
desabed above, the fifth through the tenth embodi- is 
merits which will be explained hereinafter relates to a 
pixel drcurt lor making correction for each pixel. The 
pixel ctrcurt corrects a decrease in the driving current in 
the organk; EL device 224 or the current TFT 223 
caused by deterioratkm over time or a deaease m st 20 
quantity of emitted light in the organk: EL devk:e 224 , 
wtiich occurs for each pixel. 

[0050] For the fifth embodiment through the tenth 
embodinftent, the arrangement of the display apparatus 
in whk:h the plurality of pixel circuits are provkied for 2s 
respective pixete is the same as that shown in Fig. 1, 
and thus the descriptfon thereof is omitted. 
[0051] Rg. 1 1 shows an equivalent circuit dagram of 
the pixel circuit configured including a TFT-OELD 
according to the fifth emtxxiiment of the present inven- 30 
tion. Note that, in Fig. 11. the same components as 
those shewn in the circuit diagram in each pixel 10 of 
Fig. 1 are assigned the same reference syrrbols, and 
the description thereof is omitted. 

[0052] In Rg. 11. in the pixel circuit according to the 3S 
present embodiment, a resistance t>etween the first 
feeder tine 213 and the second feeder line 215 is made 
to change depending upon a relatfonsh^ between a 
voltage across both edges of the organk; EL device 224 
and a driving current Mffowing therethrough. r4otetfiat 40 
the first feeder line 213 refen-ed to here is a common 
portion connected to the pixel electrode in each pixel to 
which a pcwer source signal of a predetermined vottage 
is supplied from the common line driving circuit On the 
other hand, the second feeder Gne 215 is a feeder line 45 
portion connected to the opposing electrode in each 
pixel to which a power source signal of a predetermined 
vottage is sijf)piied from the opposing electrode driving 
circuit 

[0053] More specifk:ally. when an electric potential of so 
the first feeder line (common electrode) 21 3 is set to be 
higher than an electric potential of the second feeder 
line (opposing electrode) 215. (that is, in this case a 
positive voltage is supplied to the common electrode, 
and a negative voltage is supplied to the opposing elec- ss 
trode), as shown in Fig. 1 1 . for a f irst correctfon TFT 231 
of the n-channel type, a gate electrode thereof is con- 
nected to the electrode on the first feeder Une skie of the 



organk: EL devk:e 224. a source electrode and a drain 
electrode are added between the organic EL devk;e 224 
and the second feeder line 215 as to be serially con- 
nected with the organk; EL device 224 . According to 
this configuration, when a resistance of the organk; EL 
devk;e 224 increases, the gate voltage of the first cor- 
rection TFT 231 increases, and the resistance between 
the source electrode and the drain electrode decreases. 
[0054] Hence, according to thefifth embodiment, even 
if a resistance of the organic EL devk;e 224 increases 
due to deterioratkm over time, a resistance between the 
source and the drain of the first correctfon TFT 231 
decreases, thereby enabling a decrease in a quantity of 
driving current kf resuttirtg from a increase in a resist- 
ance in the organk; EL device 224 to be corrected, and 
the screen luminance to be prevented from decreasing. 
In additfon. the correctfon descrfoed above is made for 
each of the pixels. This prevents saeen irregularities fro 
occurring wfien deterioration over time occurs to vari- 
ous degrees among a plurality of pixels or there are var- 
fous degrees of variation in current-M)ttage 
characteristics among a plirality of pixels in the initial 
state. 

[POSq Asanwcfifiedf6rmofthefifthernbodiment.an 
electric potential of the first feeder line 213 is set to 
kiwer than that of ttie second feeder line 215 (that is, a 
negative power source is supplied to the coirvnon elec- 
frode, and a positive pcwer source is supplied to the 
opposing electrode.), the first con-ection TFT 231 is a p- 
channel type, and a gate electrode ttiereof is connected 
to ttie electrode on the first feeder line skJe of the 
organk; EL devfoe 224 and a source electrode and a 
drain electrode have only to be corrprised t>etween the 
organk; EL device 224 and ttie second feeder line 215 
as to be serially connected with the organk; EL devfoe. 
Accorcfing to this configuration, when a resistance of the 
organk; EL device 224 increases, ttie gate vottage of ttie 
first correction TFT 231 towers, and a resistance 
between ttie source electrode and the drain electrode 
decreases, thereby automatically making correction. 
[0056] According to ttie present errfoodiment ttie 
switching TFT 221, ttie current TFT 223, and ttie first 
Gonrecdon TFT 231 are preferably formed on an kJenti- 
cal TFT anray substrate ttwough an kientical manufac- 
turing stepi The arrangement descrfoed above enables 
a reduction in the driving current U caused by deteriora- 
tion over time to be corrected for each pixel without 
increasing the manufacturing stepi 

(Sixtti Embodiment) 

[0057] Rg. 12 shows an equivalent circuit diagram of 
a pixel circuit configured witti a TFT-OELD included 
therein according to a sixtti emtxxJiment of this inven- 
tion. In Fig. 12. the sane components as in Figs. 1 and 
11 are assigned to ttie same r^erence symbols, and 
the descrqption thereof is omitted. 
[0058] In ttie pixel circuit according to ttie present 
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embodiment shewn in Rg. 12, a resistance between the 
first feeder line 213 and the second feeder line 215 is 
made to change dependng upon a relationship 
between a voHage across both edges of the organic EL 
de^nce 224 and a quantity of driving current Id which 5 
flows therethrough. 

[CN^] More specifically, when an electric potential of 
the first feeder One 213 is set to be higher than that of 
the second feeder line 215, as shown in FIG. 12. the 
second correction TFT 232 is a p-channel type, and the 10 
gate electrode thereof is connected to an elec^ode on 
the second feeder line side of the organic EL device 
221 , and its source and drain electrodes are connected 
between the organic EL device 224 and the first feeder 
line so as to be serially connected to the organic EL 75 
device 224. According to this configuration, when a 
resistance of the organic EL device 224 increases, the 
gate voHage of the second correction TFT 232 
decreases, and a resistance between the source elec- 
trode and ttte dirain electrode decreases^ 20 
[0060] Hence, according to the sixth enrtediment, 
even if a resistance of the organic EL device 224 
increases due to deterioration over time, a reduction in 
a quantity of driving current Id resulting from a increase 
in a resistance of the organic EL device 224 can be cor- 2S 
rected by a deaease in a resistance between the 
source and the drain of the secorxl correction TFT 232 , 
thereby enablirtg a reduction in screen luminance to be 
presented. In adcGtion, since the correction descrit>ed 
above is made for each pixel, when deterioration over 30 
time occurs to various degrees among a plurality of pix- 
els or there are various degrees of variation in current- 
voltage characteristics in the initial state among a plural- 
ity of pixels, it enables saeen irregularities to be sup- 
pressed. 35 
[0061] As a modified form of the sixth embodinDent. 
when an electric potential of the frst feecter line 213 is 
set to be Icwer than an electric potential of the second 
feeder line 215. an n-channei type TFT is used for the 
second correction TFT 232, and the gate thereof is con- 40 
netted to the second feeder line side of the organic EL 
device 224 and tfie source electrode and the drain elec- 
trode have only to be connected in series to the organic 
EL detnce 224 between the organic EL device 224 and 
the first feeder lina In this configuratioa when a resist- 45 
ance of the or^nic EL device 224 increases, the gate 
voltage of the second correction TFT 232 increases, 
and a resistance between the source electrode and tfie 
drain electrode deaeases, thereby automaticaDy mak- 
ing correction. 50 
[0062] According to the present errtxxfiment, the 
switching TFT 221, the cunrent TFT 223, and the sec- 
ond correction TFT 232 are preferably formed on an 
identical TFT array substrate through an identical man- 
ufacturing step. The arrangement descrtoed above ena- S5 
bles a reduction in the driving current Id resultir^ from 
deterioration over time to be corrected for each pixel 
without inaeasing the manufacturing steps. 



(Seventh Embodiment) 

[0063] Fig. 13 shows an equivalent circuit diagram 
configured with a TFT-OELD included therein according 
to a seventh embodiment of the present inverttion. In 
Rg. 13, the same components as in Figs. 1 and 11 are 
assigned the same reference symbols, and the descrip- 
tion thereof s omitted. 

[0064] In a pixel circuit according to the present 
embodinDent as shown in FIG. 13, a resistance 
b^ween the retention capacilor 222 and the first feeder 
line 213 is changed depending upon a relationship 
between a voltage aaoss both edges of the organic EL 
device 224 and a quantity of driving current Id which 
flows therethrough. 

[0065] More specifically, when an electric potential of 
the first feeder line 213 is higher than an electric poten- 
tial of the second feeder fine 215, as shown in Rg. 13. 
for an r)-channel type third correction TFT 233 equiva- 
lent to the current TFT 223, the gate electrode thereof is 
connected to an electrode on the first feeder line side of 
the organic EL device 224, and the source arxi drain 
electrodes are connected between the r^ention capac- 
itor 222 and the first feeder line 213. According to the 
configuration, when a resistance of the organic EL 
device 224 increases, the gate voltage of the third cor- 
rection TFT 233 increases, and a resistance between its 
source and drain electrodes decreases. For this reason, 
the gatevoftageof the cun-ent TFT 223 increases, and 
a resistance between its source and drain electrodes 
decreases. 

[0066] Thus, according to the seventh embodiment, 
even if a resistance of the organic EL device 224 
irx^reases due to deterioration over time, a resistance 
between tfw source and the drain electrodes of the third 
correction TFT 233 decreases, thus enabling a 
decrease in a quantity of driving cunrent ID due to an 
increase in a res^tance of the organic EL device 224 to 
t>e corrected and a decrease of a saeen luminance to 
be prevented . In addition, since the connection 
descrbed above is made for each pixel, when deteriora- 
tion over time occurs to various degrees arrxxig a plural- 
ity of pixels or there are various degrees of variation 
anrK>ng a plurality of pixels in current-voltage character- 
istics in the initial state, saeen irregularities are thereby 
suppressed. 

[0067] As a nxxiified form of the seventh embodiment, 
when an electric potential of the first feeder line 213 is 
higher than that of the second feeder line 21 5. it may be 
arranged that a p-channel type TFT s used for the cur- 
rent TFT 223, a pK:hannei type TFT is used for the third 
correction TFT 233. and the gate electrode is connected 
to an electrode on the first feeder line side of the organic 
EL device 224. and the source arvJ drain electrodes are 
connected between the retention capacitor 222 and the 
first feeder One 213. According to this configuration, 
when a resistance of the organic EL device 224 
increases, the gate vottage of the third correction TFT 
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233 increases, and a resistance between its drain and 
source voltages increases. For this reason, the gate 
voltage of the current TFT 223 decreases, and a resist- 
ance t>etween its source and drain decreases , thereby 
autonnatically making a correction. 
[0068] >Wkiitionalty, as another modified form of the 
seventh entediment when an electnc potential of the 
first feeder line 213 is lower than that of the second 
feeder line 215, an n-channel type TFT ma/ be used for 
the current TFT 223, an n-channel type TFT may be 
used for the third correction TFT 233, and the gate elec- 
trode thereof m^ be connected to an electrode on the 
first feeder line side of the organic EL device 224, and 
its source and drain electrodes may t>e connected 
between the r Aentfon capacitor 222 and the first feeder 
line 213. In this configuration, when a resistance of the 
organic EL device 224 increases, the gate voltage of the 
third correction TFT 233 decreases, and a resistance 
between its source and drain electrodes increases. For 
this reason, the gate voltage of the current TFT 223 
increases, and a resistance between its soiree and 
drain electrodes decreases , thereby automaticalty 
making correction. 

[0069] Furthermore, as another modified form of the 
seventh embodiment when an electric potential of the 
first feeder line 213 is lower than that of the second 
feeder line 215, it nray be configured that a p-channel 
type TFT is used for the current TFT 223, and a p-chan- 
nel type TFT is used for the third connection TFT 233 
and the gate electrode is connected to an electrode on 
the first feeder line side of the organfo EL devfoe 224, 
and the source and drain electrodes are connected 
between the r^ention capacitor 222 and the first feeder 
line 213 . Accorc£ng to this configuration, when a resist- 
ance of the organic EL devk:e 224 increases, the gate 
voltage of the third correctfon TFT 233 deaeases, and 
a resistance between its source and drain electrodes 
deaeases. For ttiis reason, the gate voltage of the cur- 
rent TFT 223 decreases, folfowed by a resistance 
between its source and drain electrodes t>eing reduced, 
thereby automatically nraking a conrection. 
[OOTtq Accorcfing to the present embocfiment, the 
switching TFT 221, the current TFT 223, and the third 
correction TFT 233 are preferably formed on an kf enti- 
cal TFT array sutystrate through an identical marufac- 
turing process. According to this configuratfon, the 
nunrt>er of manufacturing processes is not increased, 
and a deaease in the driving current U due to deteno- 
ratfon over time can t>e con-ected for each pixel. 

(Eighth Embodiment) 

[0071] Fig. 14 shews an equivalent drcuitcfagram of 
a pixel circuit configured with a TFT-OELD included 
therein according to an eighth embodiment of the 
present invention. lnFtg.14, the same components as in 
Rgs. 1 and 11 are assigned the same reference synrh 
bols, and the descriptfon thereof is onvtted. In the pixel 



circuit according to the present embodiment, as shown 
in Ftgs 14. a resistance between the retentfon capacitor 
222 and the second feeder line 215 is changed depend- 
ing upon the relationship between a voltage across both 

5 ec^es of the organk: EL devk:e 224 and a quantity of 
driving cunrent ki which flows therethrough. 
[0072] More specifically, when an electric potential of 
the first feeder line 213 ^ higher than an electric poten- 
tial of the second feeder line 215, as shown in Fig. 14. 

10 for a p-channel type fourth correction TFT 234 in con- 
trast to the n-channel type current TFT 223. the gate 
electrode is connected to an electrode on the forst 
feeder tine skie of the organfo EL device 224 and its 
source and drain electrodes are connected between the 

IS retentfon capacitor 222 and the second feeder line 215. 
Aooorcfing to this configuration, when a resistance of the 
organk: EL device 224 increases, the gate voltage of the 
fourth connection TFT 234 increases, and a resistance 
t>etween its source and drain electrodes increases. For 

20 this reason, the gate voltage of the current TFT 223 
increases, and a resistance between its source and 
drain electrodes decreases. 

IP073] Thus, according to the eighth embodiment. 
eien if a resistance of the organk: EL deme 224 

25 increases due to deterkxatfon over time, arxf a resist- 
ance between the source and the drain of the fourth cor- 
rection TFT 234 inaeases. a decrease in a quantity of 
driving current kl due to a increase in a resistance of the 
organk; EL device 224 can be corrected and a decrease 

30 of a screen luminance can be decreased. In addition, 
since the conrection described above is made for each 
pixel, when deterioration over time occurs to various 
degrees among a plurality of pixels or there are various 
degrees of variation among a plurality of pixels in cur- 

35 rent-voHage characteristics in the initial state screen 
irregularities are thereby suppressed. 
[0074] As a modified form of the eighth embodiment, 
when an electrk; potential of the first feeder tine 213 is 
higher than that of the second feeder line 215, it may be 

40 arranged that a p-channel type TFT is used for the cur- 
rent TFT 223, an n-channel type TFT is used for the 
fourth correctfon TFT , and the gate electrode thereof is 
connected to an electrode on the first feeder line skle of 
the organk: EL devfoe 224 and the source and the drain 

45 electrodes are connected between the r^ention capac- 
itor 222 and the second feeder line 215. According to 
this configuration, when a resistance of the organk: EL 
devk» 224 increases, the gate voltage of the fourth cor- 
rection TFT 234 increases, and a resistance between 

50 the drain and the source electrodes decreases. For this 
reason, the gate voltage of the cun^ent TFT 223 
decreases, and a resistance between its source and 
drain electrodes decreases, thereby automaticalty mak- 
ing a correction. 

55 [0075] Addrtionally. as another mocfified form of the 
eighth embodiment when an electric potential of the 
first feeder line 213 is fower than that of the second 
feeder line 215, an nK:hannel type TFT is used for the 
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current TFT 223, and a p-channel type TFT is used for 
the fourth correction TFT and its gate electrode is con- 
nected to an electrode on the first feeder side of the 
organic EL de^ 224. and its source and drain elec- 
trodes are connected between the retention capacitor 5 
222 and the second feeder line 215. In this configura- 
tion, when a resistance of the organic EL device 224 
increases, the gate voltage of the fourth correction TFT 
234 decreases, and a resistance between the source 
and the drain electrodes decreases. For this reason, the 10 
gate voltage of the current TFT 223 increases . followed 
by a resistance t>etween its source arxJ drain electrodes 
being reduced, thereby autcmaticaily making correc- 
tion. 

[0076] Furthennore, as another modified form of the is 
eighth embodiment, when an electric potential of the 
first feeder line 213 is lower than that of the second 
feeder line 215, it m^ be configured that a p-cf»nnel 
TFT is used for the current TFT 223 and an n-cfiannel 
type TFT is used for the fourth conrection TFT 234 arxl 20 
its gate electrode is connected to an electrode on the 
first feeder line side of the organic EL device 224, and 
tfte source and drain electrodes are connected t>etween 
the retention capacitor 222 and the second feeder line 

215. 25 

[0077] Acconfing to this configuration, a resistance of 
the organic EL device 224 increases, the gate voltage of 
the forth conrection TFT 234 decreases, and a resist- 
ance between the source and the drain electrodes 
decreases. For this reason, the gate voHage of the cur- 30 
rent TFT 223 increases, and a resistarx^e between the 
source and drain electrodes thereof decreases, thereby 
automatically making correction. 
[0078] Furthennore, another mocfified form of the 
eighth errtxxiiment is explained next In this case, an 35 
electric potential of the first feeder fine 21 3 is lower than 
that of the second feeder line 215. Thus, it may t>e con- 
figured that a p-channel type TFT is used for the current 
TFT 223, and an n-channel type TFT is used for the 
fourth correction TFT 234, whose gate electrode is con- 4o 
nected to an electrode on the first feeder side of the 
orgaruc EL device 224 arx) the source and drain elec- 
trodes are connected t>etween the retention capacitor 
222 and the second feeder line 215. 
[0079] According to this configuration, an increase in 4s 
a resistance of an organk; EL devk» 224 causes tfie 
gate voltage of the fourth correction TFT 234 to 
decrease, leadng to a inaease in a resistance between 
the source electrode arxl drain electroda For tNs rea- 
son, the gate ^)hage of tfie current TFT 223 decreases. 50 
ajnd a resistance t>etween Hs source arxJ drain elec- 
trodes decreases, thereby automatically making a cor- 
rection. 

[0080] Accorcfing to the present enrtxxfiment. the 
switching TFT 221. the current TFT 223, and the fourth 55 
correctfon TFT 234 are preferably formed on an identi- 
cal TFT array sutsstrate through the kJentkal manufac- 
turing processes. Accorcfing to tfie arrangement, the 



number of the manufacturing processes does not 
increase, and the increase in the driving cunrent kJ 
caused by deterioratfon over time can be corrected for 
each pixel. 

(Ninth Embodiment) 

[0081] Fig. 15 shows an equivalent circuit diagram 
configured with a TFT-OELD included therein according 
to fhe ninth embodiment of the preserrt invention. In Rg. 
15, the same components as in Figs. 1 arxl 11 are 
assigned the same reference symbols, and the descrip- 
tkxi thereof is omitted. 

[9082] In Rg. 15. a first correction thin film photodiode 
241 provided for a pixel circuit in the present embodi- 
ment has a characteristk; of reduced resistance t>y irra- 
diatfon with 6ght 

[0083] In the present embodiment, a resistarice 
k>^ween the retention capacitor 222 and the first feeder 
line 213 is changed depending upon a relatfonship 
between a voltage across both edges of the organic EL 
devfoe 224 and a quantity of emitted light 
[0084] More specifkaliy, when an electric potential of 
the first feeder line 21 3 is higher than that of the second 
feeder line 215, as shown In Rg. 15, although a p<;han- 
nel type TFT is used for the cunent TFT 223, the first 
con-ection thin film photodkxie 241 is connected 
between the retention capacitor 222 and the first feeder 
line 213. According to the configuratkxi, when a quantity 
of emitted light of the organk; EL device 224 decreases, 
a resistance of the first correctfon thin film photodiode 
241 increases. For this reason, for the current TFT 223, 
its gate voltage decreases, and a resistance between its 
source and drain electrodes reduces. 
[P085] Thus, according to the ninth embodiment, even 
if a quantity of emitted light of the organic EL devfoe 224 
decreases due to deterioration ever time, a resistance 
of the first correction thin film photodkxie 241 irKreases, 
thus enabling a decrease in a quantity of emitted Bgfit of 
the organic EL device 224 to be corrected. In addition, 
since the correctfon descrfoed above is made for each 
pixel, when deterioration over time occurs to various 
degrees among a plurality of pixels or there are various 
degrees of variation among a plurality of organk: EL 
devk;es in light-emitting characteristics in the initial 
state, screen irregularities are thereby sifspressed. 
[9086] lnthisconnectk>n,asamodiffoationoftheninth 
embodiment, for the fifth con-ection TFT( not shown), its 
source and drain electrodes thereof may t>e connected 
between the retention capacitor 222 and the first feeder 
tine 213. 

[9087] As another modified form of the ninth embodi- 
ment when an electric potential of the first feeder line 
213 is lower than that of the second feeder line 215, an 
n-channel type TFT is used for the current TFT 223, and 
the first correctfon thin film photodfode 241 may be con- 
nected between the retention capacitor 222 and the first 
feeder line 213. Further, in this case, for the fifth correc- 
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tton TFT{not shown), the source and drain etectrodes 
thereof may be connected between the retention capac- 
itor and the first feeder (ine213. Aocorcfing to tte con- 
figuration, when a quantity of emitted light of the organic 
EL device 224 deaeases, a resistance of the first cor- 5 
rection thin film photodiode 241 increases, and further, 
the gate voHage of the current TFT 223 rises, and a 
resistance between its source and drain electrodes 
deaeases, thereby automatically making correctioa 
[0088] In the present enrtodiment, the switching TFT 10 
22^, Ifie current TFT 223, arxi the firsl correction tNn 
film photodiode 241 are pr^erabty configured on an 
identical TFT array substrate through an identical man- 
ufacturing process. 

[0089] According to this configuration, a decrease of is 
the driving current Id caused by deterioration ever time 
can be conrected for each pixel without increasing the 
number of manufacturing processes. 

(Tenth Embodment) 20 

[0090] Fig. 16 shews an equivalent drcuit diagram 
configured with a TFT-OELD included therein according 
to the tenth errixxfiment of the present invention . In 
Rg. 16, the same components as in Rgs. 1 and 11 are 2s 
assigned tfte sanrie reference synnbols, arKi the descrfy- 
tion thereof is omitted. 

[0091] In Fig. 16, the second correction thin film pho- 
tocfiode 242 provided for the pixel circuit in the present 
embodiment has a cfiaracteristic of reduced resistance 30 
by irradiatkxY with tigfit 

[0092] In the present ennbodiment, a resistance 
t>etween the retention capacitor 222 and the second 
feeder line 215 is changed depending upon a relation- 
ship between a voltage across both edges of the 35 
organic EL device 224 and a quantity of en^ed light 
[0093] More specifically, when an electric potential of 
the first feeder rme 213 is Ngher than that of the second 
feeder line 215, as shown in Fig. 16, altfiough an n- 
channel type TFT is used for the current TFT 223, the 40 
second correction thin film photodiode 242 is connected 
between the retention capacitor 222 and the second 
feeder line 215. According to this configuration, when a 
quantity of emitted light of the organic EL device 224 
decreases, a resistance of the second correction thin 45 
film photodiode 242 increases. For this reason, the gate 
volta^ of the current TFT 223 increases, and a resist- 
ance between its source and drain electrodes 
decreases. 

[0094] Thus, acoordnng to the tenth embodnrwnt, even so 
if a qiantity of emitted ^ of the organic EL device 224 
decreases due to deterioration over timei a resistarx^e 
of the second correction thin film photodiode 242 
increases, thereby enabling a reduction in a quantity of 
emitted Gght in the organic EL device 224 to be cor- ss 
rected. In addition, since the correction described above 
is made tor each pixel, when deterioration over time 
occurs to various degrees among a plurality of pixets or 



there are various degrees of variation in light-emitting 
characteristics among a plurality of organic EL devices 
in the Initial state , screen inregularities are thereby s^>- 
pressed. 

[0O95] As a modified form of the tenth embodiment, 
for the sixth correction TFT(not shown), its source and 
drain electrodes thereof may t>e connected between the 
retention capacitor and the second feeder line 215. 
[0096] Asarxitfier modified form of the tenth embodi- 
ment, when an electric potential of the first feeder Gne 
213 is lower than that of the second feeder line 21 5. a p- 
cfiannel type TFT may t>e used for the current TFT 223. 
and tfie second correction tftin f 3m pfiotodiode 242 may 
be connected between the r^ention capacitor 222 and 
the second feeder One 215. Further, in this case, a sixth 
correction TFT( not shown), may be connected between 
the retention capacitor 222 and the second feeder line 
215. 

[0097] According to this confi^ration, when a quantity 
of enrvtted light of the organic EL device 224 decreases, 
a resistance of the second correction thin fOm photodi- 
ode 242 inaeases. Further, the gate voltage of the cur- 
rent TFT 223 decreases, and a resistance t)etween its 
source and drain electrodes decreases, thereby auto- 
matically making a correction. 
[D098] In the present embodiment the switching TFT 
221, the current TFT 223. and the second correction 
thin fam photodiode 242 are preferably fonned on an 
identical TFT array substrate through an identical man- 
ufacturing process. Accordir^g to this configi^ation, a 
decrease in the driving current Id due to deterioration 
over time can be corrected for each pixel without 
inaeasing the number of manufacturing processes. 

(Seventh Embodlnr>ent) 

[0099] Next the eleventh embodiment according to 
the present invention wQI be descrfoed with reference to 
Figs. 17 and 18. 

[0100] Rg. 17 is a block diagram of a display appara- 
tus ec^ipped with a TFT-OELD accorcfing to the elev- 
enth embodinrtent of the present invention, and Fig. 18 
is a bfock cfiagram of a common line driving circuit 13' 
provided for the display apparatus . In Fig. 17, a pixel 
circuit for only one pixel is depk;ted in a cfisplay regfon 
115. However, actually the same pixel circuit is provided 
for each pixel. 

[0101] In Fig. 17, the display apparatus 200a acoord- 
ingtothe present embocfiment further includes, inadcfi- 
tfon to the scarmirig line driving circuit 1 1 arxi the signal 
fine driving drcuit 12, a common \ane driving drcuit 13* 
configured so as to be capable of supplying a power 
source signal separately to a plurality of common lines 
133, a common fine power source 205 for s^)plying 
power source to the convnon driving drcuit 13*. aframe 
memory 207 for storing measured cun^ent IDmn (m: the 
number of a signal line (1-M) , n: the number of a signal 
firra (1 -M) )of each of a plurality of pixels 1 0 in the dsplay 
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region 15 measured by the current measuring circuit 1 6* 
and a deterioration conrecting circuit 209 arranged 
between an image signal source 208 and the signal line 
driving circuit 12. The d^erioration corecting circuit 
209 is configured to output the graduation level of an 5 
image signal input from the image signal source 208 to 
the signal line driving circuit 12 in order to conrect a 
reduction in a quantity of driving current Id caused by 
deterioration over time in each of the plurafity of pixels 
10 after correcting it for each pixel 10 in accordance with ro 
each measured cunrent Idn stored in the frame menmy 
207. 

[0102] Note that at least one of the common line driv- 
ing circuit 13', the common line power source 205, the 
current measuring circuit 16\ the frame menrKxy 207, is 
arKi the deterioration correcting ctrcurt 209 may be 
formed on the TFT array substrate with the display 
region 115 provided in the center portion (see Rg. 1). 
Othenwise. it may be configured as an external IC to be 
externally mounted on the TFT array sut>strate. 20 
[0103] In Rg. 18, the common line driving circuit 13* 
includes a changeover switch 301. a shift register 302 
arxi a transmission switch 303. 
[0104] The changeover switch 301, in the normal dis- 
play operation, is switcfted to a power source wire 310 26 
side which is connected to the convnon One power 
source 205 in such a manner that a power source signal 
of a predetermined voltage is supplied to a plurality of 
common lines 133 at the same time (tfiat is. etectric 
potentiate of all common lines 133 are made equaQ via 30 
the wire 310 under the control of the controller. On the 
other hand, the changecver switch 301 is, when conrec- 
tion is made for detenoration ever time as win be 
described later (adjustment of a voltage of a power 
source signal supplied to each common line 133), con- as 
figured so as to be able to be switched to a wire 320 side 
connected to the current measuring circuit 16* via tfie 
transmission switch 303 in such a manner that a meas- 
uring power source signal is serially supplied to a plural- 
ity of common lines 133 via the wire 320. The 40 
measuring power source signal may be supplied from 
the power source built-into the current measuring circuit 
1 6* via the wire 320. or supplied using a power source of 
the common line power source 205 via the wire 320. 
[0105] The transmission switch 303 transits, when 4S 
correction is made for deterioration over tinne, a measur- 
ing power source signal to the changeover switch 301 in 
response to a transfer signal secfuentialty output from 
the shift register 302. and the cTangeover switch 301 
transmits the measuring power source signal to each so 
pixel drcut via the common lines 133. At this time, tfie 
shift register 302 sequentially outputs the transfer signal 
in association witii a plurality of common lines 133 
under the control of the controller, not shown. 
[0106] Next, an operation according to tfie present 55 
embodiment configured as descrft>ed above will be 
explained. 

[0107] Rrst when making a correction for deteriora- 



tion over time, a measuring power source signal is 
sequentially supplied to a plurality of common lines 133 
via each transmission switch 303 made transferable in 
respor^ to a transfer signal sequentially output from 
ttie shift register 302. Then, a quantity of current of tiie 
measuring power source signal is measured for each 
common fine 133. Here, since a scanning signal is 
sequentially supplied to each pixel 1 0 from tfie scanning 
line driving circuit 1 1 . the measuring power source sig- 
nal is made to flew as a driving current to the organic EL 
device 224 via the current TFT 223 for each pixel in a 
pixel row to wfrich the power source signal is supplied 
from one common line 133. That is, a scanning signal is 
sequentially supplied from the scanning line driving cir- 
cuit 11, while a measuring power source sigr^ is sup- 
plied to tfie common line 133 in timing of a transfer 
signal by the shift resistor 302, a driving current Id of 
each pixel 10 is measured by point-at-a-time scanning 
by the current measurirtg circuit 16*. Then, the quantity 
of measured current IDmn is stored in the frame mem- 
ory 207. 

[0108] Next, when a nonmal operation is carried out, 
an image signal from the image signal source 208 is 
transmitted to the deterbration correcting drcuit 209. 
The deterioration correcting circuit 209 con-ects a gra- 
dation level of ttie image signal for each pixel 1 0 in such 
a manner ttiat the decrease of ttie cun-ent by deteriora- 
tion over time is corrected in accordance witti a degree 
of deterioration over time determined based upon a 
quantity of current IDmn (ttiat is, a degree of reduction 
in a measured driving current versus a reference cur- 
rent) of each pixel 10 stored in ttie frame memory 207, 
and output to the signal line driving circuit 12. As a 
result, a change in a quantity of emitted light of the 
organic EL device 224 in each pixel 10 is con-ected by 
variations of tfie gradation level by the deterioration cor- 
recting circuit 209. In carrying out a normal display 
operation, tiie changeover switch 301 of ttie common 
line driving drcuit 203 is switched to ttie common Une 
power source 205 side, and a pred^ermined electric 
potential is supplied to ttie common fine 103. 
[01 09] In ttiis enrtxxiiment, alttiough current measure- 
ment is separately taken for all pixels 10, and the meas- 
ured value IDmn is stored in the frame merTx>ry 207, 
current measurement may be made for some sampled 
pixels 10 or for an organized pixel block and then be 
stored. Besides, according to the present embodiment, 
witti respect to all pixete 10, each pixel is differentty cor- 
rected, for an organized pixel bkx:k or an entire panel 
bkx:K correction may be made after some adequate 
processing. 

[0110] According to ttie present embodiment each 
TFT wrttiin each driving circuit and each TFT wittiin a 
pixel drcuit, for example, are polycrystal silicon TFT 
formed ttirough a kMrer-temperature process below 
600*'C. and each organk: EL device 224 ts formed, for 
example, by an ink-jet process. 
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(Twetfth Embodiment) 

[0111] Next, the twelfmembodimem according to the 
present invention will t>e explained with reference to 
Figs. 19and20. Fig. 19 is a block diagram of a display 5 
apparatus provided with a TFTOELD accorcfing to the 
twetfth embodiment, and Rg. 20 is a cross sectional 
view of a pixel drcuit provided for each pixel of the dis- 
play apparatus. In Fig. 19, a circuit on one pixel only is 
shewn in the display region 115. However, actually the w 
same circuit is provided for each pixel. In adcfition, in 
Rg. 19, the same components as the eleventh embodi- 
ment shewn in Fig. 11 are assigned the same reference 
symbols, and the description thereof is omitted. 
[0112] In Rg. 19, a display apparatus 200b according 75 
to the present enrtxxiiment includes the scanning line 
driving drcurt 1 1, the signal Gne driving circuit 12, the 
common line power source 205 for collectively sifiply- 
ing a power source signal of a predetennined electric 
potential to the common fines 133, a current measuring 20 
circuit 16**. the frame memory 207, and tfie deterioration 
conecting drcuit 209. The cBsptay apparatus 200b is 
espedally equipped with a PIN diode 110 as one exam- 
ple of a quantity of emitted light measuring semiconduc- 
tor element whose one edge is connected to a common 2s 
line 133 in each of the pixel drcurts, and a ligfitd^ecting 
line 1 04 to cause a measuring current to flow to the PIN 
diode 110 in parallel with a signal fine 132 and a com- 
mon line 133 is provided at the other edge of each PIN 
diode 110. Further, the cfisplay apparatus 200b is fur- 30 
ther provided with a light detecting line driving drcurt 
204 for driving a PIN diode 110 in each pixel via each 
light detecting line 104, and the current measuring dr- 
cuit 1 6" measures a measuring current for each pixel 1 0 
which flows to the PIN diode 110 driven by the light 3s 
detecting line driving drcuit 204. At least one of the light 
detecting driving drcuit 204, the common line power 
source 205, the curr^ measuring drcuit 16". the frame 
memory 207. and the deterioration correcting drcuit 
209 may t>e formed on the TFT array substrate vwth the 40 
display region 115 provided at its center thereof (refer to 
Rg. 1), or may be configured as an external IC to be 
mounted on the TFT array substrata Another example 
of a quantity of emitted 1^ measuring semiconductor 
element instead of a PIN cfiode 110 is an FET (ReM 45 
Effect Transistor) in wftich optical excitation current 
flows due to the fact that fight enters into its channel por- 
tion. 

[0113J As shown in Fig. 20. in the present embodi- 
ment, for each pixel 1 0. the PIN diode 1 1 0 is formed on so 
the TFT array substrate 1 using the same semiconduc- 
tor film used for the formation of the switching TFT 221 
and the current TFT 223, and PIN junction formed by 
irrpurity doping. Additionally, a reverse bias voltage is 
appGed to the PIN junction via the light deeding line ss 
1 04 from the light detecting fine driving drcuit 204 in the 
same manner that an optical excitation current flows 
when light enters the PIN junction from the organic EL 



device 224 via inlalayer insulating fflms 251-253. In 
addition, \he gate of each TFT or the scanning line is 
composed of a metallic film such as Ta or a low resist- 
ance polysflicon fOm. and the signal line 132. the com- 
mon line 133, and the fight detecting line 104 are 
composed of a low resistance metallic film such as Al. In 
addition, the driving current flows through an opposing 
electrode 105 (an upper electrode) via the current TFT 
223 by way of the EL device 224 from the pixel electrode 
141 composed of such material as ITO. The composi- 
tion of the opposing electrode 105 with a transparent 
material such as XTO enables the upper surface of the 
display apparati^ 200a shown in Rg. 20 to be adisplay 
surface On the other hand, the composition of the 
opposing electrode 105 with a metallic material of the 
ligfit-reHective type or a light-shielding type such as Al 
enables the lower surface of tfie display apparatus 200b 
in Fig. 20 to be a display surface. Hereupon, it is 
assumed that the opposing electrode 1 05 indudes Al as 
its mann corrponent. 

[0114] Next, an operation according to tfre present 
embodiment configured descrft>ed atxve will be 
explained. 

[Pliq Rrst, when making correction for deterioration 
over time, the organic EL device 224 is made to emit 
light by supplying a scanning signal and a data signal for 
cfisplaying a predetermined pattern from the scanning 
line driving drcuit 1 1 and the signal fine drivir>g drcuit 
12. Then, since the opposing electrode 105 indudes Al 
as its main component, the light is reflected and then 
radiated downward throu^ the pixel electrode 141. At 
this time, since the PIN diode 1 1 0 reverse-biased by the 
ligfit detecting fine 104 is arranged in a portion of the 
optical patfi. an optical excitation current is generated in 
the PIN diode 1 10. the light reaches the light detecting 
line driving circuit 204 through the fight detecting fine 
104. The light detecting Gne driving drcuit 204 is. like 
the common line driving drcuit 203 of the eleventh 
eiTtodiment, provided with a plurality of transmission 
switches which sequentially supplies reverse-t)ias 
power source from the light detecting fine 204 to the PIN 
diode 110 and sequentially SMpplies a measuring cur- 
rent to the current measuring drcuit 16". As in the elev- 
enth embodiment, the current me^uririg circuit 16" 
measures a measuring cunrent for each pixel 10 by 
pdnt-at-a-tima The quantity of emitted fight of the 
organic EL device 224 provided for each pixel approxi- 
mately increases, as the quantity of measured cunrent 
IDrrni' of the measuring current increases. Like tfie 
eleventh embodiment, storage by the frame memory 
207 corresponding to the quantity of measured cunent 
IDmm' (measured quantity of emitted fight) and correc- 
tion by the deterioration correcting drcuit 209 are also 
carried out 

[01 1 6] Mae specifically, as shown in Fig. 21 . a deteri- 
oration correcting method in the eleventh enrtxxfiment 
will t>e carried out 

[0117] That is, first in the initial state, as shown in 
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FIG. 21(a). the deterioration correcting drcuil 209 does 
not make correction, and thus the signal line driving dr- 
curt 12 outputs data signals of signal levels VI, V2,...,V6 
in accordance with gradation levels D1 , [>2,...,D6 of an 
image signal 208 to a signal conversion cunre 404. This 
data signal is applied to the gate electrode of the cunent 
TFT 223 from the signal line driving circuit 1 2 the signal 
line 132. the avftching TFT 221, and the retention 
capacitor 222. As a result, luminescence can t>e 
otitained from the organic EL device 224 with lumines- 
cence levels LI. L2, L3 L6 conresponding to a lumi- 
nescence characteristic curve 405 that shows a relation 
of an electric potential applied to the gate electrode of 

the current TFT 223 and a quantity of entitled light of the 
organic EL device 224. Note that, hereupon consWera- 
tion is given to the fact that the organic EL device 224 
begins to emit light when a signal level Vb exceeds a 
certain threshold voltage. 

[0118] Next as shown in Fig. 21(b). luminescence 
characteristic curve 405 changes in the state which the 
quantity of emitted light has changed accorcfing to dete- 
rioration over time of the orgsaxic EL device 224 and the 
cunent TFT 223. This luminescence characteristic 
cun^e 405 is obtained l>y the rineasurement of the quan- 
tity of einitted light using for example the light detecting 
driving drcuit 204 and the current measuring droit 16" 
in the correction processing descrft)ed above. An ade- 
quate signal conversion cun^e 404 is set in the deterio- 
ration correcting drcuit 209 based upon this 
luminescence cfiaracteristic curve 405. 
[01 1 9] Thereafter, during a normal display period, the 
deterioration con-ecting drcuit 209 carries out adjust- 
ment that for gradation levels D1. D2.....D6. image sig- 
nals of signal levels VI. V2...., V6 are output from the 
signal line driving drcuit 12 using this signal conversion 
curve 404. This results in obtaining the same quantity of 
emitted light before deterioration and after deterioration 
in accordance with post-d^erioration luminescence 
characteristic curve 405 at each pixel 1 0. tn this embod- 
iment, a threshold voltage for the luminescence of the 
organic EL device 224 also has taken into consWera- 
tion. 

[0120] Accortfing to the twelfth entodiment as 
described above, a quantity of entitted light of the 
organk; EL devfoe 224 in each pixel is measured using - 
the PIN dfode 110, and thus a reduction in quantity of 
emitted light by deterioration can be more precisely cor- 
rected compared to the eleventh en*odiment. 
[0121] In this embodiment afthough measurement of 
a quantity of emitted light is separately taken for aOpix- * 
els 10, and ttie measured value is stored in the frame 

memory 207, measurement of a quantity of enttted light 
may be made for some sampled pixels 10 or for an 
organized pixel block and the measured value may be 

stored. BesWes. according to the present enrtxxJiment s 
witti respect to all pixels 10. each pixel is individuaOy 
corrected, for an organized pixel bfock or for an entire 
panel bfock. and correction may be made after some 



adequate processing. 

(P122] In ttie present embodiment, the PIN diode 1 10 
is used as a monitoring light-intercepting device causing 
an optical excitation cun-ent, however, a semiconductor 

5 element such as an field effect transistor can be used. 
In this case, as an electric potential applied to a gate 
electrode of a field effect transistor, the potential, whfoh 
effectively creates optical excitation current is selected. 
Further, since emitted light from an organic EL devfoe 

10 224 reaches a channel, a suitable configuration is 
selected from a top^e type, a squar&«taggered type, 
a reverse-staggered type, a channel etch type, and a 
channel stopper type, and a gate electrode is likely to be 
configured with no. Furthennore. in the present 

IS embodiment a TFT fonmed in each driving drcuit or 
each pixel drcuit and a PIN cfiode as a semfoonduclor 
element generating an optical excitation cun-ent are 
preferably Ibnned on an kientical process. This elini- 
nates the process of separately forming a PIN diode, 

20 thus being advantageous. 

fThirteenth Embodiment) 

19123] Rg. 22 shows a deterioration connecting 

2s method provkied for a display apparatus equipped With 
a TFT-OELD according to the thirteenth enixxliment of 
the present invention. The hardware configuration of the 
display apparatus according to the tiiirteenth embodi- 
ment is ttie same as that in the eleventh or twelfth 

30 enrtxxliments, and the description thereof is omitted. 
[Pia4] The thirteenth embodiment is different from ttie 
twelfth embodiment in a setting m^hod of the signal 
conversfon curve 404 based on ttie luminescence char- 
acteristic curve 405 obtained from a measurement of a 

35 quantity of emitted fight in the deterioration con-ecting 
drcuit 209 explained with reference to Rg. 21 . 
[01251 In the thirteenth embodiment a voltage value 
in a data signal is acgusted liy converting a certain spec- 
ified signal lev^ to another specified signal level. That 

40 is, in Fig. 21(b) corresponding to a case Where a quan- 
tity of emitted light decreases due to deterioration of the 
organfo EL devfoe 224. by selecting a corrected signal 
levels VI . V2..... V6 of the data signal from among digi- 
tized electric potentials predetermined due to restrfotion 

fs resulting from power source of the signal line driving dr- 
cuit 1 2, signal conversfon curve 404 is set gainst lumi- 
nescence charaderisBc curve 405. This inpairs the 
linearity of the quantity of emitted light afthough. since 
gradation is not reversed, and fevorable gradation can 

ia be obtained when viewed by the naked ^e& 

IP1261 As descra>ed above, according to the thirteenth 
embodiment in the signal line driving drcuit 12, a 
reduction In a quantity of emitted light caused by deteri- 
oration over time can be corrected using a power source 

5 having limited kinds of electric potentials. 

10127] In the embodiments from the first embodiment 
to the thirteenth embodiment a pixel drcuit is config- 
ured with a switching TFT However, for exanple, by 
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directly sif)plying a scanning signal to a gate of the driv- 
ing TFT from a scarmtng line and a data signal to a 
source of the driving TFT from a sigr^ Gne. a data sig- 
nal is si4)ptled to the organic EL device via the source 
and the drain of the driving TFT By thus doing, the 5 
organic EL device may be driven. That is, in this case, a 
decrease in a driving cunrent and a quantity of emitted 
light due to deterioration over time in an organic EL 
device and a driving TFT equipped in each pixel circuit 
can be con-ected by the present invention. Further, a w 
switching TFT equipped in each pixel circuit may be 
configured from an n-channel type TFT or a FM:hannel 
type TFT on condition that a voltage polarity of a scan- 
ning signal causal to the gate is adjusted. 

IS 

(Electronic Apparatus) 

[0128] Next, an embodiment of an electronic appara- 
tus provided with a display apparatus explained in detail 
in each of the foregoing embodiments win be explained 20 
with reference to Fig. 23 through Rg. 26. 
[0129] Rrsi Fig. 23 shows an schematic structure of 
an electronic apparatus provided for such a display 
apparatus. 

[0130] In Rg. 23, an electronic apparatus includes a 2s 
(£splay inforniation output source 1000, a (fisplay infor- 
mation processing circuit 1002. a driving circuit 1 004, a 
display panel 1006. a dock generating circuit 1008. and 
a power source circuit 1010. The cfisplay apparatus in 
each embodiment described above corresponds to the 30 
display panel 1006 and the driving circuit 1004 accord- 
ing to the present invention. Consequently, the driving 
circuit 1004 may be built-in on a TFT array substrate 
constituting the display panel 1006. Further, such as the 
display information processing circuit 1002 may be built- 3S 
in on a TFT array substrate constituting the display 
panel 1006. Othenwise. the driving circuit 1004 is exter- 
nally mounted on the TFT array substrate with the dis- 
play panel 1006 loaded thereto. 

[0131] The display info rmation output sou-ce 1000 4o 
includes a ROM (Read Only Memory), a RAM (Random 
Access Memory) . a storage unit such as an optical cfisk 
device and a toning circuit which outputs a tuned televi- 
sion signal, and outputs display information such as a 
predetermined format image signal to a display informa- 4s 
tion processing circuit 1(K)2 used on a dock signal from 
the dock generatir^ circuit 1008. 
[0132] The display infonmation processing drcuit 1002 
is composed of well-known processing ctraits of sev- 
eral kinds such as an amp&fication inverston drcuit, a so 
phase expanskm circuit a rotatton drcuit. a gamma- 
correctkm drcuit. and a dampirig drcuit The display 
information processing drcuit 1002 sequentially gener- 
ates a digital signal from display infonriation tr^ based 
on a dock signal and outputs them along with the dock ss 
signal CLK to the driving drcuit 1004. The driving drcuit 
1004 drives a display panel 200. The power source dr- 
cuit 1010 suppfies a pred^ermined power source to 



each drcuit described abova 
[J)133] Next. Figs. 24 and 25 each show an enixxli- 
ment of an electronic apparatus configured as 
descrtoed abova In Rg. 24, a lap-top type personal 
computer (PC) 1200 ready for multi-media, which is 
arxyther sample of an electronic apparatus. Includes the 
cfisplay panel 200 described above equ^ed within a 
top cover case 1206. and further accommodates a 
CPU a memory, a modem, ete. and is provkled with a 
product body 1204 having a keyboard 1202 incorpo- 
rated therein. 

[0134] Addtionally. as shown in Rg. 25. in the case of 
a cfispl^ panel 1304 without the driving drcuit 1004 or 
the display information processing drcuit 1002, an IC 
1324 inducting the driving drcuit 1004 or the display 
information processing drcuit 1002 physically and elec- 
tricaDy connects to a TCPfTape Canier Package) 
nfK>unted on a polyimide tape 1322 via an anisotropk; 
conductive film provkled around a TFT array substrate 1 
and is capstHe d b&ng manufactored, sold, and used 
as a display panel. 

[0135] Other than the electronic apparatus escplained 
with refererK^e to Rg& 24 and 25. an apparatus 
equipped with a televisfon, a view finder type or a moni- 
tor direct-viewing type vkieotape recorder, a car naviga- 
tion equ^jment an electroroc notebooK an electronte 
calculator, a word processor, an engineering wori^- 
tion (EWS), a portable telephone, a television tele- 
pfxme. a POS terminal, a touch panel are given as 
examples of an electronk; apparatus shown In Rg. 23. 
[0136] As explained above, according to the present 
embodiment, several kinds of an electronk: apparatus, 
which can carry out high quality screen display without 
being badly affeded by deterioration over time of a cur- 
rent driving type light-emitting devk;e of such as an 
organk; EL detnce or a driving current of such as a cur- 
rent TFT over a long period of time, can be realized. 

Industrial Apolicabnity 

[0137] A cfisplay apparatus according to the present 
invention can k>e used as a display apparatus provided 
with several kinds of current driving type light-emitting 
devices such as an organk; EL device, an inorganfo EL 
devk^e, a light emitting polymer, an LED. and driving 
devce such as a TFT for driving ttxjsa Further, a pixel 
drcuit according to the present invention can be used 
for a display apparatus having therein several types of 
active matrix driving metNxls. AddhionaUy, an electronk; 
apparatus accorcfing to the present invention is config- 
ured usi ng a pixel drcuit and a display apparatus of ttiis 
kind and is used for an electronic apparatus and so forth 
whk:h performs high quality saeen displ^ over a long 
period of tima 

Claims 

1. A display apparatus, comprising: 
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a current driving type light-emrtting device pro- 
vided for each pixel; 

a driving device provided for each of eaid pix- 
els, for controlljng a driving cunent flying to 
8aid light-emitting device according to a voltage s 
of a data signal; 

a power source unit for supplying pdiver source 
through a power conductor to cause said driv- 
ing cunent to flow to said light-emitting device 
via said driving device; 10 
a signal conductor driving unit for supplying 
said data signal to said driving device through a 
signal conductor; and 

a voHage a^usting unit for adjusting at least 
oneofsaki power source of said power source is 
unit and said data signal at said signal conduc- 
tor driving unH. in such a manner that, when a 
data signal of a predeterm'ned voltage is sup- 
plied to said drivirig device tfvough said signal 
corvfuctor. at least one of a c^jarrtity of driving 20 
current flowing and a quantity of light emitted 
t3y said light-emitting device comes dose to a 
predetermined r^ererx^e valua 

2. The display apparatus acoorcfing to daim 1. 2s 
wherein said driving device comprises a thin film 
transistor having a gate to which said data signal is 
supplied, and a source arxl a drain t>^ween which 
said driving cun-ent flows, a conductance between 
said source and said drain fc)eing controlled by a so 
gatovoftaga 

3. The display apparatus accorcfing to daiml, 
wherein said voltage aCQusting unit comprises: a 
cunent measuring unit for measuring a quantity of 3S 
driving current when a data signal of said predeter- 
mined voltage is supplied to said driving device; 
and a voltage control unit for adjusting at least one 

of said voHages such that said measured current 
approaches a predetermined reference currerrt . 40 

4. The display apparatus acoorcGng to daiml, 
wherein said voltage acQi^ting unit oonrprises: a 
light-emitting measuring unit for measuring the 
quantity of said emitted lightatthetimewhenadata 45 
signal of said predetermined voltage is supplied to 
said drive device; and a voltage control unit for 
acj^usling at least one of said voltages such tttat 
said measured quantity of emitted Ught approaches 
said reference quantity of emitted light so 

5. The display apparatus according to daiml, further 
corrprising a controller for controlling said voltage 
adjusting unit so as to adjust at least one of said 
voltages at a non<lisplay period preceding a dis- 55 
play period. 

6. A cfisplay apparatus, comprising: 



a cun-ent driving type display light-enratting 
device provided for each pixel of a display 
region; 

a driving device provided lor each said pixel, for 
controlling a driving cunent flowing to said cfis- 
play light-emitting device according to a voltage 
of a data signal; 

a power source unit for supplying power source 
through a power conductor to cause said driv- 
ing cunent to flow to said display light-emitting 
device via said driving device; 
a signal conductor driving unit for supplying 
said data signal to said driving device tfvough a 
signal corxiuctor; 

a current driving type monitoring light-emitting 
device provided in a monitoring region and 
driven by current in the same manner as said 
display ligfrt-emitting device; and 
a voltage adjusting unit for adjusting at least 
one of said power source of said power source 
unit and said data signal at said signal conduc- 
tor driving unit in such a manner that at least 
one of a quantity of driving cunent flowing and 
a quantity of light emitted by said nvonitoring 
light-emitting device comes dose to a predet^- 
mined refererKe value. 

7. The cBsplay apparatus according to daim 6, 
wherein said driving device comprises a thin film 
transistor having a gate to which said data signal 
supplied, and a source and a drain between which 
said driving cunent flows, a conduclance between 
said source and said drain being controlled by a 
gate voHaga 

8. The dsplay apparatus according to daim 6, 
wherein said voltage adjusting unit comprises: a 
current measurirtg unit for measuring a quantity of 
cun-ent in said monitoring light-emitting device; and 
a voltage control unit for aciQusting at least one of 
said voltages such that said measured cunent 
approaches a predetermined reference cunent . 

9. The display apparatus according to daim 6, 
wherein said voltage adjusting unit comprises: a 
light-emitting measuring unit for measuring a quan- 
tity of light emitted from said nmiitoring light-emit- 
ting device; and a voltage control unit for acQusting 
at least one of said voltages such that said meas- 
ured quantity of emitted light approaches said refer- 
ence quantity of emitted light. 

IOl The cfisplay apparatus according to daim 6, further 
comprising a controller for controlling said voltage 
adjusting unit so as to acQust at least one of said 
^^ges at a non-display period preceding a cfis- 
play period 
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11. TTie display apparatus according to Claim 6, 
wherein said d^ptay light-emitting device and said 
monitoring light-emitting daace are fomrted on a 
common substrate. 

5 

12. The display apparatus according to Claim 6, 
wherein said deplay light-emitting device arvi said 
monitoring light-emrtting dence are fonmed in an 
identical step of a process^ 

10 

13. The display apparatus according to Claim 6. 
wherein said power source unit provides a power 
source whk:h supplies sakJ driving current during a 
display period kxrth to said display ligtrt-emitting 
device and said monitoring Gght-emitting device. is 

14. A pixel drcuit provided for each of a pbirality of 
matrix pixels constituting a cKsplay region of a dis- 
play apparatus tiaving. at least a signal conductor 

to k>e supplied with a data si^ial and first and sec- 20 
ond feeder Bnesfor supplying power source to flow 
a driving current, said pixel circuit comprising: 



15. The pixel circuit according to daim 14, 40 
wherein said signal conductor oncludes a signal line 

to supplied with said data signal and a scanning 
line to be supplied with a scarvvng signal, 

said pixel circuit further comprising a second 45 
thin f 3m transistor connected in such a manner 
that said data signal is suf)ptied to a gate of 
said first thin f8m transistor via a drain and a 
source when said scarmtr^ signal is sufspGed 
to a gate. so 

16. The pixel circuit accoiting to daim 14, 

wherein said driving current compensation device 
controls a resistance between said first feeder line 
and said second feeder line depending upon a rela- ss 
tion between a voltage across said tight-emitting 
d evice and a quantity of said driving current. 



17. The pixel drcuit according to daim 16, 

wfterein an electric potential of said first feeder line 
is set to be higher than that of said second feeder 
fine, and 

said driving current compensation device 
indudes a first correction thin film transistor of 
n-diannel type having a gate connected to an 
electrode on said fnst feeder line side of said 
light-emitting device and a source and a drain 
connected k>etween said light-emitting device 
and said secorxi feeder line in series to said 
light-emitting device. 

18b The pixel drcuit according to daim 16. 

wherein an electric potential of said first feeder line 
is s€t to k>e lower tt^ tfiat of said second feeder 
Gne,arKl 

said driving current conrpensation device 
indudes a first correction thin film transistor of 
p-channel type having a gate connected to an 
electrode on said first feeder line side of said 
light-emitting device arvi a source arvJ a drain 
connected between said light-emitting deAcB 
and said secorxi feeder line in series to said 
light-emitting devica 

19. The pixel drcuit according to daim 16. 

wherein an electric potential of said first feeder Bne 
is set to t)e higher than ttiat of said secorxi feeder 
line,arxi 

said driving current compensation device 
indudes a second correction thin film transistor 
of p-channel type having a gate connected to 
an electrode on said secorxi feeder line side of 
said light-emitting device arxi a source and a 
drain connected between said light-emitting 
devK^e and said first feeder line in series to said 
light-emitting device. 

2a The pixel circuit according to daim 16. 

wherein an electric potential of said first feeder line 
is s^ to be lower than that of said secorxi feeder 
Bne. and 

said driving current compensation device 
indudes a secorxi connection ttitn film trarsistor 
of n<:fiannel type havir^ a gate oonrtected to 
an electrode on said secorxi feeder line side of 
said light-emitting device arxi a source arxi a 
drain connected between said light-errvtting 
device and said first feeder Ene in series to said 
light-errwtting device. 

21. The (Mxel drcuit aocorcfing to daim 14, further com- 
prising a retention capacitor connected to a gate of 



a current driving type light-emitting device con- 
nected t)etween said fvst arxi secorxi feeder 2s 

fines: 

a first thin film transistor contrdfing said driving 
current ficwing through said Bght-errutting 
device via a source and a drain oonneded 
t>etween saki first arxi secorxi feeder lines in 30 
series to said fight-emitting device in accord- 
arx^e with a voltage of said data signal sijf)pfied 
to a gate; arxi 

a driving current compensation device for 
increasing said driving current according to at as 
least one of a decrease in a quantity of driving 
current arxi a decrease in a quantity of light 
emitted from said fight-emitting device. 
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said first thin fflm transistor, for retaining a vott- 
age of said first thin f im transistor. 

22. TTiepixelcircurtaocorcfingtodaim21, 

wherein said driving current compensation device s 
controls a resistance t)etween either of said first or 
second feeder bnes and said retention capacitor, 
depending on a relationship between a voltage 
across said light-emitting device and a quantity of 
said driving current io 

23. Tlie pixel circuit accorcfing to claim 22, 

wherein an electric potential of said first feeder tine 
is set to be Ngher than that of said second feeder 
Brie, and is 

said driving current compensation device 
includes a third correctkm thin film transistor of 
the same channel type n or p as said first thin 
film transistor, having a gate corviected to an 20 
electrode on said first feeder line side of said 
light-emitting device and a source arxi a drain 
connected k>etween said retention capacitor 
and said first feeder Rne. 

25 

24. The pixel circuit according to daim 22, 

wherein an electric potential of said first feeder line 
is set to be Icwer than that of said second feeder 
fine, and 

30 

said driving cun-ent compensation device 
includes a third correction thin film transistor of 
the same channel type n or p as said first thin 
f Om transistor, having a gate connected to an 
electrode on said first feeder fine side of said 3s 
light-emitting device and a source and a drain 
connected between said r^ention capacitor 
and said first feeder fine. 

25. The pixel drcuftaccortfing to daim 22, 40 
wherein an electric potential of said first feeder line 

is set to be Ngher than that of said second feeder 
fine, and 

said driving curent compensatnn device 4S 
indudes a fourth correction thin fam transistor 
of the opposite channel type n or p to that of 
said first thin film transistor, having a gate con- 
nected to an electrode on said first feeder line 
side of said fight-erretting device and a source so 
and a drain conneded b^ween said retention 
capacitor and said second feeder fina 

26. The pixel drcurt aocorcfing to daim 22, 

wherein an electric potential of said first feeder line ss 
is set to be lower than that of said second feeder 
fine, and 



said driving current compensation device 
indudes a fourth correction thin film transistor 
of the opposite channel type n or p to that of 
said first thin fflm transfetor, having a gate con- 
nected to an electrode on said first feeder fine 
side of said light-emitting device and a source 
and a drain connected between said r^ention 
capacitor and said second feeder lina 

27. The pixel drcurt according to Claim 14, 

wherein said driving cuaent corrpensation device 
control a resistance between said first feeder fine 
and said second feeder line, depending on a rela- 
tionship between a voltage across said light-emit- 
ting device and a quantity of said emitted light 

2a The pixel circuit according to Claim 21, 

wherein said driving current compensation device 
controls a resistance between either of said first or 
second feeder fines and said retention capacitor, 
depending on a relationship between a voltage 
across said light-emitting device and a quantity of 
said emitted light. 

29. The pixel drcurt according to Claim 28, 

wherein an electric potential of said first feeder fine 
is set to be higher than that of said second feeder 
fine, 

said first thin film transistor is of pcfiannel type, 
arxJ 

said driving cunrerrt compensation device 
indudes a first correction thin film pfioto-diode 
connected between said retention capacitor 
and said first feeder line. 

30. The pixel drcurt according to Claim 28. 

wherein an electric potential of said first feeder line 
is set to be higher than that of said second feeder 
fine. 

said first thin film transistor is of p channel type, 
and 

said driving cunrent compensation device 
indudes a fifth connection thin film transistor 
having a source and a drain connected 
between said retention capacitor and said first 
feeder fina 

31. The pixel circuit according to Claim 28. 

wherein an electric potential of said first feeder fine 
is set to be lower than that of said second feeder 
fina 

said first thin film transistor is of n channel type, 
and 

said driving current corrpensation device 
indudes a first correction thin film photOKiiode 
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connected betvveen said retention capacttor 
and said first feeder line. 

32. The pixel drcurt aocordrng to Claim 28, 

wherein an electric poterrtial of said first feeder line 
rs set to be lower than that of said second feeder 
line, 

said first thin f 9m transistor is of n channel type, 
and 

said driving cun^ent compensation device 
includes a fifth correction thin film transistor 
having a source arxl a drain conriected 
between said retention capacttor and said first 
feeder lin& 

33. The pixel circuit acconfing to Claim 28. 

wherein an electric potential of said first feeder line 
is set to be higher than that of said second feeder 
line, 

said first thin film transistor is of n channel type, 
and 

said driving current compensation device 
includes a second conredion thin film photo- 
diode connected between said retention 
capacitor and said second feeder lina 

34. The pixel circuit aoconfing to Claim 28, 

wherein an electric potential of said first feeder line 
is set to be higher than that of said second feeder 
line, 

said first thin f am transistor is of n channel type, 
and 

said driving cunent compensation device 
includes a sixth correction thin fam transistor 
having a source and a drain connected 
between said retention capacitor and said sec- 
ond feeder Bna 

35. The pixel circuit aocorcfing to Claim 28, 

wherein an electric potential of said first feeder line 
is set to be lower than that of said second feeder 
line, said first ttvn film transistor is of p channel 
type, and said driving curent compensation device 
includes a second correction thin film phot&<iiode 
connected between said retention capacitor and 
said second feeder lina 
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36. The pixel circuit according to Claim 28, 

wherein an electric potential of said first feeder line 
is set to be lower than that of said second feeder 
line, said first thin film trar^sistor is of p channel 
type, and said driving current compensation device 
includes a sixth correction thin film transistor having 
a source and a drain connected between said 
retention capacitor and said second feeder lina 
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37. The pixel circuit according to Claim 14, 

wherein said driving cun^ent compensation device 
iTK^Iudes a ttiin film transistor which is formed in the 
same step of a process as said first thin film trarrsis- 
tor. 

3& A display apparatus comprising: 

a current driving type light-emitting device pro- 
vided for each pixel; 

a driving device provided for each said pixel, for 
controlling a driving current flowing to said 
light-emrtting device according to a voltage of a 
data signal; 

a power source unit for supplying power source 
through a pcwer conductor to cause said driv- 
ing cun-ent to flow to said light-emitting device 
via said driving device; 

a signal line driving circuit for supplying, 
through a signal line, a data signal having a 
voltage corresponding to an Image signal input 
from an in^e signal source to said driving 
device; 

a nfieasuring unit for measuring at least one of 
a quantity of driving cunrent flowing through 
said light-emitb'ng device and a quantity of light 
emitted from said light-emitting dence at the 
time when a data signal of a predetenmined 
voltage is supplied to said driving device via 
said signal line; and 

a correction circuit provided between said 
image signal source and said signal line driving 
circuit for inputting said image signal to said 
signal Gne driving circuit after correcting said 
image signal in such a manner that at least one 
of said measured quantity of driving current 
and said measured quantity of emitted light 
comes dose to a predetermined refererx;e 
value. 

39. The cGsplay apparatus according to daim 38, 
wherein said driving device comprises a thin film 
transistor having a gate to be sti^plted with said 
data si^, and a source and a drain between 
which said driving current flows, a conductance 
between said source and said drain being control- 
led in accordance with the gate vottaga 

4a The cfisplay apparatus according to daim 38, fur- 
ther comprising a mennory device for storing at least 
one of the measured quantity of driving current arxi 
the measured quantity of emitted light, 
wherein said correction circuit corrects said image 
signal in accordance with at least one of said stored 
quantity of driving current and the stored quantity of 
emitted light. 

41. The cfisplay apparatus according to daim 38, said 



31 



61 



EP0923067A1 



62 



power source conductor is provided for each pixel 
column, and 

said measuring unit measures said driving cur- 
rent 5 
said display apparatus further comprising a 
common Rne driving ctrcurt which includes: 
a changeover switch for switching said power 
source conductn- to said power source unit 
side at a display period, and to said measuring io 
unit side at a non-cfisplay period; a shift register 
for sequentially outputting sequential pulses in 
accordance with said power source conductor; 
and a transmissfon switch for sequentially oorv 
trolling conduction between said power source is 
conductor and said measuring unit in response 
to said sequential pulses at said non^iisplay 
period. 



4a The (fisplay apparatus according to daim 38, 
wherein said light-emitting device comprises an 
organic electroluminescent device formed through 
an ink-jet processw 

49. The display apparatus according to daim 38, 
wherein said measuring unit measures at least one 
of said driving current and said quantity of emitted 
Eght for each pixel, and 

said correcting drcurt corrects said image sig- 
nal for said each pixel. 

50l The cfisplay apparatus according to daim 38, 

wherein said measuring unit measures at least one 
of said driving current and said quantity of emitted 
Oght for each predetermined block having a number 
of pixels, and 



42. The display apparatus according to daim 38, 20 
wherein said measuring unit measures a quantity of 
emitted light and further comprising: 

a light detecting fine, provided for said pixel col- 
umn, for transmitting an electrical signal indica- 2s 
tive of said qiantity of emitted light to sakl 
measuring unit; and 

a light detecting line driving drcuit which 
indudes a shift register for sequentially output- 
ting sequential pulses in accordance with sakl 30 
li^ detecting lines, and a transmisskMi switch 
for sequentially contrdling conduction t>etween 
said light detecting line and said measuring 
unit in response to sakJ sequential pulses at a 
rK)n-disptay perfod. as 

43. The display apparatus acoonfing to daim 38, 
wherein said measuring unit measures sakJ quan- 
tity of emitted ligtit through measurement of a 
photo-exdted current of a senvconductordevfoe. 40 



said correcting drcuit corrects saki image sig- 
nal lor each said predetermined bfock. 

51. The display apparatus according to daim 38. 
wherein sakl correcting drcurt conrects saki image 
dgnal tiy converting a signal level of saki image sig- 
nal from a specified signal level to another specified 
signal level. 

52. A display apparatus comprising a pixel drcuit set 
forth in daim 14 is prcvkJed for each pixel. 

53. An electronic apparatus comprising a display appa- 
ratus according to daim 1. 

54w An electronic apparatus comprising a display appa- 
ratus according to daim 6. 

55l An electronic apparatus comprising a display appa- 
ratus accorcBng to daim 38. 



44. The display apparatus acconfing to daim 43, 
wherein saki semiconductor (tevk;e comprises a 
PINdfoda 

45 

45. The display apparatus acconfing to daim 43, 
wfierein saki semioorxiuctor devfoe conrprises a 
f ieU effed transistor. 



46. The display apparatus accorcfing to daim 43, so 
wtierein saki driving devfoe comprises a thin fSm 
transistor whk:h is formed in the same step of a 
process as saki serruconductor devfoa 

47. The display apparatus acconfing to daim 38, ss 
wherein saki driving detnce comprises a polycrys- 
talHne thin film transistor formed tfirough a low-tem- 
perature process of 60(K} or les& 
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